Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



THE ROCKEFELLER FOUNDATION 



INTERNATIONAL HEALTH 

BOARD 



EIGHTH ANNUAL REPORT 
January 1, 1921 — December 31, 1921 



61 Broadway, New York, N. Y., U. S. A. 

1922 



/^<^^<:'^i-' ^ f^^Ct^i 



^A 






INTERNATIONAL HEALTH BOARD 
Report of the General Director 

To the President of the Rockefeller Foundation : 

Sir: 

I have the honor to submit herewith my report 
as General Director of the International Health 
Board for the period January 1, 1921, to Decem- 
ber 31, 1921. 

Respectfully yours, 

WICKLIFFE ROSE, 

General Director. 



INTERNATIONAL HEALTH BOARD 

OFFICERS AND MEMBERS 

George E. Vincent, Chairman 

WiCKLiFFE Rose, General Director 

Hermann M. Biggs 

Wallace Buttrick 

Simon Flexner 

Raymond B. Fosdick 

Frederick T. Gates 

Edwin O. Jordan 

T. Mitchell Prudden 

John D. Rockefeller, Jr. 

Frederick Strauss 

Victor C. Vaughan 

William H. Welch 



Edwin R. Embree, Secretary 
Florence M. Read, Assistant Secretary 



vu 



PERSONNEL OF STAFFS DURING 1921' 

ADMINISTRATIVE STAFF 

WiCKUFFE Rose, General Director 
John A. Ferrell, M.D., Director for the United States 
Victor G. Heiser^ M.D., Director for the East 
Hector H. Howard, M.D., Director for the West Indies 
L. W. Hackett, M.D., Associate Regional Director (for 

Brazil) 
Frederick F. Russell, M.D., Director of Public Health 

Laboratory Service 

FIELD STAFF 

HOOKWORM 

Australia (including Papua and late W. A. Sawyer 
German New Guinea) S. M« Lambert' 

C. N. Leach 
W. C. Sweet" 

Brazil L. W. Hackett 

G. R. Stnxle 
Paes de Azevedo (resigned) 

Alagoas F. L. Soper (survey) 

Alan Gregg 

Espirito Santo G. K. Strode 

Alan Gregg (survey) 
J. H. Janney* (survey) 

Pemambuco Alan Gregg 

F. L. Soper 

Rio de Janeiro G. K. Strode 

Rio Grande do Sul Alan Gregg 

F. L. Soper 

Santa Catharina Alan Gregg 

F. L. Soper 

Sao Paulo G. K. Strode 

British North Borneo C. H. Yeager 

^ PetBonnel employed by Government in oo-operative work not listed. 
* Special Staff Member. 

vm 



INTEBNATIONAL HEALTH BOARD 



IX 



British Solomon Islands (survey) 



Cetlon 



Colombia 
Costa Rica 

Dutch Guiana 
Guatemala 

India 

Jamaica 

Nicaragua 

Panama 

Porto Rico 

Salvador 

Siam 

Trinidad 



S. M. Lambert ^ 

W. P. Jacocks 
G. G. Hampton 

C. N. Leach 

S. A. Winsor (resigned) 

F. A. Miller 

Louis Schapiro 

J. E. Elmendorf, Jr. 

W. C. Hausheer 

E. I. Vaughn 

J. E. Elmendorf, Jr. 

J. F. Kendrick 

G. P. Paul 

B. E. Washburn 

D. M. MoUoy 

F. C. Caldwell 
R. B. Hill 

C. A. Bailey 

M. E. Barnes 
H.R. O'Brien! 

G. C. Payne 
W. C. Hausheer 
J. L. Rice* 



COUNTY HEALTH WORK IN UNITED STATES 
Alabama 



Indiana 

Kansas 

Kentucky 
^Specdal Staff Member. 



F. W. Dershimer 

A. L. McKay (resigned) 

G. P. Paul 
A. J. Warren 

P. W. Covington 



INTERNATIONAL HEALTH BOARD 



Louisiana 



New Mexico 



Texas 



Alabama 



Arkansas 



Louisiana 
Mississippi 

Missouri 
Nicaragua 
North Carolina 



Porto Rico 



South Carolina 



Tennessee 



Texas 



Virginia 



MALARIA 



P. W. Covington 
Hugo Muench, Jr.^ 

J. F. Dochcrty 
D. B. WiUon 

A. P. Harrison ^ 



E. B. Johnson ^ (resigned) 
William Ropes * 

F. P. Gilbert! 

L. G. Hastings ^ (resigned) 
William Ropes ^ 

L. J. Petritz 

C. C. Bass 1 
J. L. Clarke 1 

M. F. Boyd 

F. E.Hul8c» 

H. A. Taylor 

C. £. Buck ! (resigned) 

J. J. Mieldazis ^ 

H. W.Green » 

J. J. Mieldazis ^ 

H. A. Johnson ^ 
N.H. Rector 1 

E. H. Magoon » 
Geo. Parker * 

E. H. Gage ^ (resigned) 



YELLOW FEVER 

Yellow Fever Advisory Council* 

Henry R. Carter, M.D., Assistant Surgeon General, United States 
Public Health Service 



^ Special Sta£F Member. 

*Not Staff Memben; appointed to Krve in an adviaory capacity. 



INTERNATIONAL HEALTH BOARD 



XI 



Juan Guiteras, M.D., Secretary, Department of Health and Chari- 
ties, Cuba 
Hideyo Noguchi, M.D., Rockefeller Institute for Medical Research 
Joseph H. White, M.D./ Assistant Surgeon General, United States 
Public Health Service 



Mexico and Central America 

British Honduras 
Guatemala 



Honduras 
Mexico 



Nicaragua 
Salvador 



Peru 



T. C. Lyster * 

E. I. Vaughn 

E. I. Vaughn 

H. K. Marshall ^ (resigned) 

T. F. Botelloi 

E. I. Vaughn 

C. A. Bailey 
J. H. White! 
B.W. CaldwelP 
M. E. Connor 
W. M. Monroe 
E. I. Vaughn 

D. M. Molloy 
C. A. Bailey 
W.H.Davie8Mresigned) 

J. H. White » 



TUBERCULOSIS 

France L. R. Williams ^ 

Alexander Bruno ^ 
F. Elisabeth Crowell ^ 
B. L. Wyatt » (resigned) 

SPECIAL 

Australia — ^Public Health Administration 

A. J. Lanza ' — Lent to Department of Health for two years to assist 
in organization of Department of Industrial Hygiene 

F. F. Longley' — ^Lent to Department of Health for two years to 
assist in organization of Department of Sanitary Engineering 

Brazil — County Health Work 
J. H. Janney ^ 

Public Health Nursing Service 
Mrs. Ethel Parsons ^ 

School of Hygiene and Public Health, Sao Paulo 
W. G. Smillie, Director and Professor of Hygiene 



> Spedal Staff Member. 



xu 



INTERNATIONAL HEALTH BOARD 



China — Special Service 

J. B. Grant — ^Lent to Peking Union Medical College as 
Associate Professor of Hygiene and Public Health 

Czechoslovakia — Pubuc Health Administration 
S. M. Gunn ^ 

Paraguay — ^Public Health Survey 
L. W. Hackett 

Philippine Islands — ^Public Health Survey 
V. G. Heiser 

ON LEAVE 

(for whole or part of year) 

W. T. Burres 
S. T. Darling ^ 
H. H. Howard 
J. J. Mieldazis ^ 
Louis Schapiro 



AT HOME OFFICE 

C. W. Wells (in charge of fellowships) 
J. L. Hydrick 

ENGAGED IN SPECIAL STUDY (Johns Hopkins School of 

Hy^ene and Puhlic Health) 





S. T. Darling » 
J. B. Grant 
Louis Schapiro 






IN 


TRAINING 


Australia 






C. N. Leach 
W.C. Sweet 1 


Brazil 






J. H. Janney^ 


Ceylon 






C. N. Leach 


Mexico 






W. M. Monroe 


SlAli 






H.R. O'Brien 1 


Tennessee 






H. A. Johnson * 
N. H. Rector » 



^ special Sta£F Member. 



TABLE OF CONTENTS 

PAGE 

Promoting Health in Many Lands 

International Co-operation in Yellow Fever Control 1 

Fighting an Epidemic in Peru 3 

Controlling the Epidemic with Fish 5 

Yucatan a Historic Center of Infection 6 

Winning by Team-Play 9 

Government Continuing the Attack in Brazil 12 

Yellow Fever Commission to West Africa 13 

The Noguchi Vaccine and Serum 14 

Extending the Front against Malaria 15 

Malaria Control on a County-Wide Scale 18 

Field Experiments in Malaria Control 21 

Fighting Tuberculosis in France 22 

Using the Hookworm in Promoting Public Health 26 

The First Field Demonstration 28 

Results in Eleven States 30 

Board's Work Completed 32 

Testing Results in Brazil 33 

Transferring Responsibility to Brazilian Government 35 

Progress in Permanent Sanitation in West Indies 36 

Developing National Health Organization in Central America ... 39 

Promoting Public Health in the Far East 41 

On Their Own Initiative 45 

Greater Speed and Economy in Field Operations 46 

Field Studies in Hookworm Control 47 

Developing Schools of Hygiene 49 

Fellowships in Hygiene and Public Health 51 

Extension Courses in Public Health 52 

Promoting County Health Work 55 

Experiment in County Health Administration 56 

Making Pubuc Health Laboratories More Serviceable ... 57 

Establishing a Public Health Nursing Service in Brazil 59 

Laying Foundations in Czechoslovakia 60 

pubucations 61 



XIV TABLE OF CONTENTS 

Appendix '^^" 

I Extent and Severity of Hookworm Disease 67 

II Life of Hookworm Eggs and Larvae in the Soil 81 

III Diagnosis of Hookworm Disease 90 

IV Malaria Control 93 

V Fighting Mosquitoes with Fish 106 

VI County Health Work 112 

Statistical Tables 
Table 1 : Persons Examined and Treated for Hookworm Disease, 

1910 to 1921, Inclusive 124 

Table 2: Expenditures of the International Health Board 136 



ILLUSTRATIONS 

PAGE 

Map of world-wide activities of International Health Board vi 

Yellow fever map of the Western Hemisphere 2 

Scene of the violent yellow fever epidemic in Peru during 1921 4 

Three aspects of yellow fever control effort in Peru during 1921 7 

A small model showing the types of water containers used about the 

dwellings in Merida, Yucatan 8 

Shallow, driven tubular well for preventing Stegomyia breeding, 

Corinto, Nicaragua 8 

Map of Mexico and Central America showing towns visited by yel- 
low fever in 1921 11 

Yellow fever cases in Mexico and Central America, 1920 ^nd 1921 . . . 12 
What malaria has cost the towns of Bamberg and Chester, South 

Carolina, during the years 1918 to 1921 16 

Reduction in physicians' calls for malaria in Groveton and South 

Groveton, Texas 17 

Record of malaria incidence for town of Hamburg, Arkansas 19 

How malaria has been brought under control in Crossett, Arkansas. . 20 

Tuberculosis exhibit at Pasteur Institute, Paris 23 

Traveling educational units which have met with marked success 

in the anti-tuberculosis work in France 24 

The hookworm story of Richmond county, Virginia 28 

Decline in incidence of dysentery and typhoid fever, Troup county, 

Georgia 31 

Appropriations of legislatures to state boards of health in eleven 

southern states, 1910-1921 32 

Control of hookworm disease as result of campaign measures ap- 
plied in 1918 in Jacarepagua, Brazil 34 

Reduction of hookworm disease as result of control measures, Gov- 
ernor's Island, Brazil 34 

Effect of treatment and installation of latrines on severity of hook- 
worm infection , 35 

Increase in funds for rural sanitation appropriated by Federal and 

local governments in Brazil, 1917-1921 36 

States of Brazil that have funds available for a program of rural 

sanitation 37 

Reduction of hookworm infection rate on estates in the Vere area, 

Jamaica 38 

Carrying the gospel of sanitation to the natives of Solomon Islands. . 43 



XVI ILLUSTRATIONS 

PAGE 

Group of Moors assembled at village dispensary, Ceylon 43 

Three phases of field operations against hookworm disease in Papua . 44 

Counting hookworms expelled by treated patients 53 

Group assembled at typhoid exhibit at Prague 53 

Counties having full-time health officers at close of 1921 54 

Localities visited in investigation into the incidence and effects of 

hookworm disease in Madras Presidency, India 68 

Incidence of bowel complaints, Trichinopoly jail, India, 1918 to 1921 70 
Worms harbored by 1,878 prisoners examined in Trichinopoly jail, 

India 71 

Ancient temples in Siam put at service of hookworm commission. ... 73 

Groups of natives assembled for treatment, Tupile, Panama 74 

Average number of worms harbored by seventy-four coolies at work 

on the Mudis tea estates, Madras Presidency, India 76 

Average daily number of patients in Lionel Town hospital, Vere 

area, Jamaica, 1918-1921 77 

Effect of hookworm treatment administered in the Rio Cobre Home, 

Jamaica 78 

Hemoglobin indices of 18,514 persons in Costa Rica 79 

Group assembled to hear lecture and receive treatment for hook- 
worm disease, Fusagasuga, Colombia 83 

Exhibit on hookworm disease at the National Agricultural Exposi- 
tion, Brisbane, Australia 83 

Negro family, residents of Federal District, Brazil 84 

Examining board and other apparatus used in Jamaica in examining 

fecal specimens by the salt-flotation process 84 

Number of persons examined and treated in world-wide campaign 

against hookworm disease, 1910-1921 87 

Sanitary conditions on first and last inspections compared for the 

five main geographical divisions of world-wide campaign against 

hookworm disease, 1910-1921 * 88 

Ditch along railroad embankment, before and after draining, Demop- 

olis, Alabama 95 

"V "-shaped ditch, a part of the drainage system installed to control 

malaria in and near La Puebla-Rivas, Nicaragua 95 

Anti-malaria, impounding water experiment at Mound, Louisiana. 

View across bayou, 700 yards above dam site, before clearing 96 

Same as Fig. 47, showing bayou filled with water 96 

Quinine treatment controls malaria. Sunflower county, Mississippi; 

graph based on history index 101 

Proportionate rates of sickness from malaria and other diseases among 

rural population of seven counties in Southeast Missouri 104 



ILLUSTRATIONS XVll 

PAGB 

Effect of screening and construction of houses on incidence of ma- 
laria, two Southeast Missouri townships 105 

Several phases of yellow fever operations in Mexico and Central 
America 107 

Tank at Colima, Mexico, from which are distributed the small fish 
placed in water containers at the homes 108 

Transporting fish from landing place to headquarters 108 

Growth in funds set aside for county health work, nine southern 
states, 1917-192 1 112 

Reduction of hookworm infection rates, 1911 to 1921, in fifty-two 
counties in ten southern states 113 

Average number of deaths from typhoid fever per hundred thousand 
population, nine North Carolina counties 114 

Health officer vaccinating children in rural school of Mason county, 
Kentucky 115 

Trachoma clinic at Maysville, Kentucky 115 

Class of midwives, with their instructor 116 

Children assembled to receive diphtheria immunization, Tyndale 
school, Lenoir county, North Carolina 116 

Control of typhoid fever in Pearl River county, Mississippi 119 



PROMOTING HEALTH IN MANY LANDS 

The period of three years since the armistice 
has been one of unprecedented activity in gov- 
ernment organization for war on disease: new 
national health services, including new ministries 
of health, have been created in England, France, 
Australia, Czechoslovakia, Poland, and the 
kingdom of the Serbs, Croats, and Slovenes; 
in other countries national and state services 
have been reconstituted with enlarged powers 
and resources; public funds for health purposes 
have been enormously increased ; and the call for 
qualified men is being met by the establishment 
of institutions to provide the training required. 
During the year 1921 the International Health 
Board has shared in activities designed to pro- 
mote this movement in sixty-three states and 
countries throughout the world. 

I 
Intematioaal Co-operation In Yellow Fever Control 

There are important public health functions 
which are essentially international in character. 
No nation acting alone can perform them. 
Among these is the control of the great epidemic 
plagues of which yellow fever is a conspicuous 
example. For more than 200 years prior to the 
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work of Reed and his colleagues at Havana the 
tropical and semi-tropical regions of the Americas 
had been subject to devastating invasions of this 
disease. During this period appalling epidemics 
swept repeatedly over the coastal regions of 
Brazil as far south as Rio de Janeiro, up the 
Amazon valley, along the Caribbean littoral, 
throughout the West Indies, Central America, 
Mexico, and the southern United States, and over 
the west coast of America from Callao in Peru to 
Mazatldn in Mexico. The infection had crossed 
the sea to West Africa; had apparently become 
endemic there; and had appeared from time to 
time in places as remote from its original source 
as England, France, Spain, and Italy. No coun- 
try had the power of self-defense. Despite the 




Fig. 2.— Yellow fever map of the Western Hemisphere. The shading 
indicates localities in which one or more cases of tne disease appearld. 
Compare 1921 with 1900. The disease is steadily retreating as the con- 
certed attack progresses 
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most rigid quarantine regulations the infection 
overran national boundaries, decimating popula- 
tions, paralyzing industry and trade, and holding 
the people of these regions in a state of perpetual 
dread. 

Reed and his commission discovered the key to 
yellow fever control. By international concert 
of effort the infection, so far as the Western 
Hemisphere is concerned, has been pretty well 
delimited and its boundaries are being steadily 
driven in (see Fig, 2, page 2). 

Fighting an Epidemic in Peru 

The Pacific coast from Panama to Callao in 
Peru is treated as a unit. Since the days of 
Gorgas in Panama a low Stegomyia index steadily 
maintained has protected that community 
against reinvasion. Recent inspection in Buena- 
ventura, Colombia, indicates satisfactory condi- 
tions with no traces of danger in that port of 
entry. No case has been reported from Ecuador 
since May, 1919. Dr. Pareja, local health officer, 
is holding the mosquito index in Guayaquil below 
the danger point as a safeguard against reinva- 
sion from Peru. 

The scene of active operations on this coast 
during 1921 has been in Peru. At some time 
preceding its elimination from Ecuador in 1919 it 
had crossed the border into Peru and had become 
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well established there before being recognized as 
yellow fever. Because of limited funds and lack 
of trained personnel, first efforts at control were 
on an inadequate scale. By March, 1920, the 
disease had appeared in serious epidemic form 

over a wide region 
in the department 
of Piura and is 
estimated to have 
numbered about 
6,000 cases before 
its final suppres- 
sion in August of 
that year. Again 
the infection es- 
caped. Just be- 
fore its final ex- 
tinction in Piura 
it had crossed a 
desert zone which had been depended upon 
to protect the region farther south, and under 
the guise of "acute malaria" had established 
itself in the department of Lambayeque. With 
a dense, non-immune population and an ex- 
tremely high Stegomyia index— from 60 to 
100 per cent — it spread with great rapidity. 
From Lambayeque the epidemic extended south 
through the department of Libertad with an 
estimated total of from 10,000 to 15,000 cases. 




Fig. 3. — Scene of the violent yellow fever 
epidemic in Peru during 1921 
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GontrolUng the Epidemic witli Fisli 

In February, 1921, Government placed Doctor 
Henry Hanson in charge of the campaign with 
full authority. The International Health Board 
was called upon to supplement available funds. 
Competent local physicians were enlisted; a 
limited number of trained inspectors were 
brought down from Panama; and as rapidly as 
possible systematic operations were organized to 
cover not only the infected area but also a con- 
siderable barrier zone lying south of the region of 
known infection. AH effort was centered on the 
control of Stegomyia breeding. 

Here as in Guayaquil the result was finally ac- 
complished by enlisting two local species of fish 
to devour the eggs and larvae of the mosquito. 
An attempt in the beginning of the campaign to 
teach the people to prevent breeding on their own 
premises failed. Everything had to be done by 
the mosquito squad. Effort to keep water con- 
tainers covered was equally unsuccessful. Strain- 
ing the water (which in that dry country was too 
precious to be turned out) involved an amount of 
labor that made it impracticable for a region so 
vast. It was found that by distributing fish — 
two to four small fish to a container holding ten 
to fifteen gallons — the problem was simplified by 
about 75 per cent, with a lower resulting mosquito 
index than it had been possible to get in any 
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Other way. The 750,000 fish distributed in 
this drive conquered the epidemic. The last 
case was reported from Libertad on July 16. 

No case has been reported from Piura since 
August, 1920, and there has been no known case 
anywhere in Peru since July, 1921. So vast, 
however, is the region covered by the epidemic 
and so often has the infection lingered unrecog- 
nized in remote communities that one would not 
venture at this time to declare the country free. 
As a precaution against the reappearance of the 
disease the drive against Stegomyia is to be 
continued up to May, 1922. It will cover the 
entire region from Ecuador to Callao — a, distance 
of 500 miles — ^and from the sea back to the 
mountains — a zone varying in width from fifty to 
seventy-five miles. If up to that time no case 
shall have appeared the forces will be demo- 
bilized. 

Yucatan a Historic Center of Infection 

As Guayaquil for more than seventy-five years 
had served as the endemic focus from which yel- 
low fever has spread from time to time over 
the Pacific coast, so Merida, in Yucatan, has 
been regarded by sanitarians as an important 
seed-bed of long standing from which the infec- 
tion has been distributed repeatedly throughout 
Mexico and the Central American countries. 



Fig. 5. — A small model showing the types of water con- 
tainers used about the dwellings in Mend a, Yucatan. 
The exhibition of this model, made of scrap tin by an in- 
spector in his spare time, did much to arouse the interest 
of householders in preventing mosquito breeding 



Fig. 6, — Shallow, driven tubular well for preventing 
Stegomyia breeding, Corinto, Nicaragua. The placing of 
fish in the open wells of this town freed the water of 
larvae, but frequent careful inspection was necessary- 
The driven well has solved the problem. A small block 
and platform of concrete are adequate to protect it 
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Recent archeological studies in Yucatan have 
given the subject an added interest. They 
bring to light the records of devastating yellow 
fever epidemics in the Maya cities of this densely 
populated region antedating the Spanish inva- 
sion. It is to this cause Dr. Spinden* attributes 
the depopulation of these ancient cities and the 
decay of Maya civilization in the lowlands bor- 
dering the Gulf. It is one of the great plagues 
of the early Spanish records. Throughout mod- 
em times it has remained a scourge of this region, 
with Merida as an important source of infection. 
Within the last few years the disease has ap- 
peared in epidemic form throughout eastern 
Mexico, on the Mexican Pacific coast from 
Maasatlan to Guatemala, in Guatemala, Salva- 
dor, Nicaragua, Honduras, and British Hon- 
duras. 

Winning by Team->P]ay 

No one of these countries acting alone could 
protect itself. The effort was much like at- 
tempting to empty a spring with a spoon. 
Guatemala, for example, suppressed an epidemic 
which had spread to sixteen communities on the 
Pacific coast in 1918, only to have the infection 
reintroduced the following year. Now, by inter- 
national co-operation, control measures over this 

^Yellow Fever— First and Last. By Herbert J. Spinden. Worlds s 
Work, December, 1921, p. 16^181. 
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entire region are being administered as a unit. 
Active operations in each country are being car- 
ried out by a yellow fever commission created by 
special decree, under the national departments of 
health and clothed with authority. The neces- 
sary unity of effort is secured by the simple de- 
vice of giving the International Health Board 
representation on each of these commissions. 

This united drive opened in Salvador, Nicara- 
gua, Guatemala, and Honduras in 1920; in Mex- 
ico in January, 1921; and in British Honduras 
in August, 1921. The Mexican department of 
health had been active on its own account during 
the previous year and had done much to reduce 
the severity of the epidemic that had swept over 
the eastern part of that country from Yucatan to 
Tampico. In this campaign as in Peru effort is 
centered on the control of Stegomyia breeding. 
The problem has been enormously simplified by 
permanently sealing the domestic tanks and by 
using larvae-devouring fish in all containers hold- 
ing sufficient water to support fish life. By the 
introduction of these two simple devices in 
Guayaquil in 1919 Dr. Connor had been able to 
reduce his field staff for a given area from 139 
men to twenty men. Experience during 1921 
abundantly confirms the result. 

War on the mosquito is conquering the disease. 
At the present time there seems to be no yellow 
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fever in Merida or anywhere in Yucatan. The 
important base ports of Campeche, Vera Cruz, 
Tuxpan, and Tampico are being held with a 
Stegomyia index sufficiently low to prevent the 
transmission of infection within these communi- 
ties; and from these centers control measures are 
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Fig. 7. — ^Map of Mexico and Cenjtral America showing towns visited 
by yellow fever in 1921 

being gradually extended to the outlying com- 
munities. A smouldering infection still remains 
in a back-country region about Papantla; in a 
densely populated agricultural valley west from 
Cosamaloapan in the southern part of the state of 
Vera Cruz; and along the Gulf coast in British 
Honduras from Belize to Santa Cruz de Bravo in 
Quintana Roo. Within recent months system- 
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atic mosquito control has been undertaken on the 
Mexican Pacific coast, where the infection seems 
to have been appearing from time to time for the 
last three years over 
a vast region from 
Manzanillo to Mazat- 
lin. These remain- 
ing areas of infection 
should involve no par- 
ticular difficulties. No 
case of yellow fever 
has been reported 
from Nicaragua, Sal- 
vador, Guatemala, or 
Honduras for more 
than ten months. 
The number of cases 
reported from Mexico 
and Central America 
for 1920 was 710; for 
l^"\ 1920 I 1921 I 1921 the total num- 

Fi. 8.-Y^ow i^ ..«. !n ^<=^ ^^ «P°"«1 "=*«" 

Mexico and Central America, 1920 is 145, aS shown in 
and 1921. Control effort is being 

continued to itamp out the infection Fig. 8. 

OoTcaumttit Continuing the Attack In Brazil 

The other remaining center of yellow fever on 
the Western Hemisphere is in Brazil. The in- 
fection, formerly covering the entire coast from 
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Rio de Janeiro north and up the Amazon valley 
to Yquitos in Peru, seems now to be confined to a 
narrow coastal zone from Pernambuco to Bahia. 
These two cities are presumably the endemic foci* 
In April an epidemic was reported in the state of 
Bahia, It had apparently been in progress for 
months, had spread over a considerable area, and 
numbered from 400 to 500 cases. Cases were re- 
ported also from Natal in Rio Grande do Norte, 
from Porto Calvo, Alagoas, and from the district 
between Alagoas and Pernambuco. 

Until the last vestige of yellow fever has been 
stamped out here this region must be recognized 
as a constant menace to the rest of Brazil, to 
the coasts of Venezuela and Colombia, and to 
the neighboring West Indies. Freedom from the 
disease for a considerable period has given op- 
portunity for the development in these countries 
of a non-immune population. A reinvasion at 
this time would probably be vastly more disas- 
trous than it could have been ten years ago. The 
Brazilian national department of health is con- 
tinuing the fight against the disease in and about 
Pernambuco and Bahia, and has ample funds 
for the purpose. 

Yellow Fever Commission to West Africa 

In 1920 the Board sent a commission to West 
Africa to 4etermine if possible whether yellow 
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fever is present in that region, and if so, whether 
control measures would be feasible. The com- 
mission visited the Belgian Congo, Dahomey, 
Gold Coast, Northern Nigeria, Senegal, Sierra 
Leone, and Southern Nigeria ; saw no case of yel- 
low fever; conferred with medical authorities and 
examined many records; found strong indications 
of the presence of the infection within recent 
years; and recommended that a second commis- 
sion be sent out prepared to stay, if necessary, for 
a period of two years for a more extended in- 
vestigation — this to include a laboratory study 
of the suspected fevers of the region. The Board 
has approved. The fixing of the date of depar- 
ture for this second commission must await the 
necessary arrangements with governments con- 
cerned, the special training of laboratory per- 
sonnel, and the development of operations in 
other fields making possible the release of clinical 
specialists for the staff. 

The Noguchi Vaccine and Serum 

Killed cultures of Leptospira icteroides as a 
protective vaccine against yellow fever were first 
prepared and tested by Noguchi in Guayaquil 
in 1918. The use of the vaccine with laboratory 
animals had demonstrated its value in producing 
immunity. During the year 1920 it was used on 
a considerable scale on human subjects in Mexico 
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and Central America, and the test was continued 
during the year 1921 in these countries and in 
Peru. The cumulative results of the two years' 
experience tend to confirm the earlier indications. 
To take a single striking example, Dr. Hanson 
vaccinated 200 non-immune soldiers in Lam- 
bayeque, Peru, and 200 civilians in Paijan. They 
went through a severe epidemic without a case 
among them. Continued tests of the therapeutic 
serum tend also to support the earlier results. 
When administered in the early stages of the 
disease it seems greatly to increase the chances 
of recovery. 

II 

Extending the Front against Malaria 

Despite the economic depression which hit the 
Southern States with extreme severity, the fight 
against malaria has been maintained and steadily 
extended. A series of field experiments carried 
out in previous years had shown that malaria 
control in towns having a population of 1,000 or 
over and representing average conditions in these 
states is a paying investment. Effort was made 
during the year 1920 to drive this fact home 
throughout the more heavily infected region. 
By joint arrangement state departments of 
health, local communities, the United States 
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Public Health Service, and the International 
Health Board shared in carrying out demonstra- 
tions in fifty-two towns in ten states during 1920. 
In some communities control was effected 
mainly by the top minnow {Gambusia affinis). 
Malaria cases in these 
communities were re- 
duced from 30 to 98 
per cent at an aver- 
age per capita cost of 
about seventy-eight 
cents. These results 
graphically exhibited 
were given wide pub- 
licity. The effect has 
been the creation of 
a sustaining and even 
aggressive public 
opinion which would 
guarantee 
permanency of 
the work. 

During the year 
1921 the service has 
been consolidated 
and extended. State and local funds have been 
increased. Malaria control is being made an 
integral part of the county health program 
and the states are assuming the responsibility 




Fig. 9.— What malaria haa cost the Seem 
towns of Bamberg and Cheater, South tVio 
Carolina, during the year* 1918 to ^"*^ 
1921, inclusive, in the form of wagea 
loit, doctora' billa, and medicines. 
Combined population, 7,768. Con- 
trol measures instituted in both town* 
in 1920 have itrildngly reduced this 
economic loss 
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for its central supervision. Six states — Ala- 
bama, Arkansas, Mississippi, Missouri, South 
Carolina, and Vir^nia — have provided central 
administrative budgets and are appointing spe- 
cialty train»l personnel for the purpose. To meet 
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Fiff. 10. — Reduction in phyiicuin*' cilia for maUri* in Grov«ton tad 
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Soutb Groreton, Teiai. Combined popuUtion, 2,500. Control opera- 
tions l>eginninB on April 1, 1920, itriU^y checked the development of 
malaria caiei durine the remainder of 1920 and in 1921 kept the number 
of caiet at a mere fraction of the number in 1919, which wa* typical of 
conditioo* in pre-conirol yeara 

the increasing demand for sanitary engineers and 
physicians who have had special training in this 
field, the Board has undertaken to maintain a 
considerable reserve corps through a period of 
apprenticeship. On completion of their training 
they are taken into federal, state, or county 
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Intensive demonstrations have been under- 
taken during 1921 in twenty-six additional towns. 
In a number of communities — ras in Texas for 
example — ^the municipal governments have pro- j 

vided the entire cost of the work save that of 
general supervision. For typical results see 
Figs. 9 and 10, pages 16 and 17. 

Malaria Control on a County- Wide Scale 

Field experiments in which the Board has 
shared hitherto have had for their object the 
testing of separate control measures: mosquito 
control in small towns; mosquito control in a 
typical rural community; quinine for sterilizing 
the blood of the infected; protection by the 
screening of. h^ouses:- These nibbling efforts 
have served their purpose. During the year 
1921 a major attack against malaria has been 
opened along the entire front, including town, 
village, and the open country. The unit of 
operations is the county. Malaria control is 
undertaken as a part of the permanent county 
health scheme; is supported by state, county, 
and local funds; and is under the direction of 
the county health officer. 

All available measures are employed, each re- 
ceiving emphasis according to local conditions. 
In Alabama, where an energetic sanitary engineer 
is co-operating with the health officers in a group 
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of five counties, mosquito control is being ex- 
tended to rural communities. The top minnow 
— shown by Dr. Howard in his experiment in 
Mississippi to be effective and economical in 
controlling mosquito breeding about farm houses 
— ^is the principal agent here. The farmers are 
maintaining minnow ponds from which mosquito- 
breeding waters may be easily stocked with fish. 
In the Mississippi delta, on the other hand, 
where mosquito control is less feasible, anti- 
mosquito measures are not neglected where con- 
ditions favor, but greater emphasis is being placed 
on sterilizing quinine treatment. In all counties 
where the work has been undertaken the people 
are being taught to screen their houses as a pro- 
tection against flies and mosquitoes. The stand- 
ard quinine treatment for those who have 
malaria is provided at convenient points and its 
use is being stimulated by systematic education. 
This county-wide effort is being undertaken not 
as a brief intensive drive, but as a slow, steady 
campaign to be continued over a period of years. 

Field Experiments in Malaria Control 

A limited number of field experiments are being 
continued. As a result of Dr. Bass's work in 
Bolivar and Sunflower counties in Mississippi 
a standard quinine treatment for malaria in this 
region has become established and its use is being 
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gradually extended to other counties and states. 
At Mound, Louisiana, tests are being carried out 
with a view to getting additional information on 
the screening of houses as a factor in malaria con- 
trol; the effect of the location of houses, in rela- 
tion to mosquito-breeding places, on the incidence 
and severity of malaria; effect of killing adult 
mosquitoes in homes; control of mosquito breed- 
ing by top minnows and wave action, in connec- 
tion with impounding water in bayous and keep- 
ing down the marginal vegetation by pasturage. 
An experiment has been undertaken in Nicaragua 
to test the control of mosquitoes in a small town, 
under tropical conditions, by the simple and rela- 
tively inexpensive measures that have been suc- 
cessful in the Southern States. A similar test is 
being conducted in Porto Rico in an agricultural 
area. 

Ill 

Fighting Tuberculosis in France 

The commission which the Board sent to 
France in 1917 to aid in organizing a national 
crusade against tuberculosis is well within sight 
of the end of its task. Responsibility is being 
rapidly transferred to French authorities. When 
the work began four years ago the French govern- 
ment and people were bearing the burdens of a 
devastating war and were carrying the additional 
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weight of a heavy tuberculosis rate which, as in 
all the warring countries, was supposed to be on 
the increase. There were in the country at that 
time but twenty-two tuberculosis dispensaries, 
and for persons ileeding hospital or sanatorium 
care not more than 8,000 beds. 

To meet the situation a great multiplicity of 
agencies — ^French and American, official and non* 
official, military and civilian — pooled their in- 
terests in a spirit of team-play that made possible 
a coherent program. A scheme was projected 
on a national scale. It undertook to promote 
the establishment of tuberculosis dispensaries; 
to develop nursing schools for the training' of 
public health visitors; to provide graduate courses 
for the training of doctors for the service; to es- 
tablish a central records and statistical service; 
to conduct a nation-wide campaign of popular 
education; and in the end to stimulate the pro- 
vision of hospital beds and sanatoria for the cases 
that need such care. 

This united effort has met with enthusiastic 
response. The whole of France has been 
reached through the press and by literature in the 
schools. Mobile exhibits with teaching personnel 
have covered systematically fifty-four depart- 
ments. In sixty-four departments the usual 
organization has been set up, providing for the 
operation of dispensaries and the maintenance of 
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hospital beds. The national government is grant- 
ing subventions for the building of sanatoria. 
Eight training schools for public health visitors 
are in operation; and of these, five seem to be on 
a permanent basis. Beginning with 1922 all but 
one are to offer a two-year course. Diplomas have 
been given to about 250 women who have com- 
pleted the course and who are now serving, some 
of them as departmental supervisors, the others 
in local dispensaries. The graduate course in 
tuberculosis, which from the beginning awakened 
unexpected interest, has been completed by 264 
dispensary physicians. All activities undertaken 
in 1917 may be regarded as rooted in French soil; 
they are being supported by Government and the 
people. The commission has been dissolved. 
Dr. Linsly R. Williams with a limited American 
staflF represents the Board in completing the 
transfer of responsibility. Comradeship in this 
service to all who have shared it has been an in- 
spiring privilege. 

IV 

Using the Hookworm in Promoting Public Health 

Of the estimated seventeen hundred million 
people inhabiting the globe, something more than 
nine hundred million live in countries where 
hookworm infection is a serious menace to health 
and working efficiency. With increasing pre$- 
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sure for the development of tropical and sub- 
tropical lands the control of this disease — as of 
malaria and sleeping sickness — ^becomes a matter 
of serious international concern. Hookworm 
disease has been selected by the Board for special 
consideration, however, not primarily because of 
its relative importance as a disabling disease, 
great as that is, but rather because it lends itself 
readily to purposes of demonstration in disease 
control. It serves at once as an end in itself and 
as a convenient means to a larger end. The 
work, while bringing immediate relief to hundreds 
of thousands of suffering people, is at the same 
time serving the more useful purpose of creating 
a popular sentiment in support of permanent 
agencies for the promotion of the public health. 
During the year the Board contributed toward 
demonstrations in hookworm control in forty- 
three states and countries throughout the in- 
fected zone ; completed infection and sanitary 
surveys in the states of Alagoas and Espirito 
Santo, Brazil, in New Guinea, in the British 
Solomon Islands, in Tasmania, and in Queens- 
land ; and began surveys which are still in prog- 
ress in New South Wales, in Western Australia, 
and in Northern Territory, Australia. Arrange- 
ments were entered into with Government for a 
series of demonstrations in Mauritius and Hon- 
duras. Re-infection surveys to determine re- 
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suits of previous work and to serve as a stimulus 
to further effort were carried out on a county- 
wide scale in forty-five counties in the Southern 
United States and in a 
number of smaller areas 
in Jamaica and Brazil. 

The character of the 
work and the policy 
underlying its adminis- 
tration are well illus- 
trated in 

Hie First Field Dmnott- 
stratbm 

I iflio I i9rf I 1921 I The first systematic 
effort to control hook- 



^. ,, ^ I , worm disease in the 

Fig. IS. — The hookworm »tory 

ot Richmond county, Yirginia. United States was under- 

When the first demonstration in . min • -n • 

hookworm control id the United taken m 1910 m Rich- 
States was begun in this county , ,,. . . 

in 1910, 82 per cent of the «chooi mond county, Virgmia. 

children were infected. As « re- y^ . ^, ,. 

Bolt of intensive treatment the It WaS Under the dirCC- 

'^^.^"s'Srlii." *^ tio" of the Virginia State 
£rv"e%ruJSttrirf.L^ Board of Health, with 
now hookworm infection m that t^g Rockefeller Sanitary 

count)- la negligible ' 

Commission supplying 
the funds. An infection survey made in April of 
that year showed an average infection of 82.6 per 
cent among the school children. In one large sec- 
tion of the county the infection was found to in- 
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volve practically the entire population and to be 
extremely severe. There followed an intensive 
effort to examine all the people; to treat those 
who were found infected; and by house-to-house 
visits to give them a definite understanding of 
the importance and the means of preventing soil 
pollution. Sanitary leagues were organized in 
local communities. Latrines were installed at 
all the schools and by persistent effort were 
gradually brought into use at nearly all the 
homes. 

A second survey made in the summer of the 
following year showed that the infection among 
the school children had dropped from 82.6 to 
35.2 per cent. Then the interesting thing hap- 
pened. Outside aid was withdrawn; the county 
and its communities were left to their own de- 
vices. A third survey made ten years later — 
in the summer of 1921 — showed that the in- 
fection among school children had dropped 
to 2.2 per cent. The first intensive demon- 
stration in 1910, while reducing hookworm in- 
fection from 82.6 to 35.2 per cent, set in 
motion permanent local forces which within 
ten years have reduced the infection rate to 
the negligible fraction of 2.2 per cent (see Fig. 
15, page 28). 

And while conquering hookworm these same 
forces are conquering typhoid and dysentery as 
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well. The recent survey referred to above 
showed that the people have latrines at their 
homes and are using them. Only two negro 
homes, two white tenant homes, and one white 
home owned by the occupant, were found with- 
out such protection^ The late Dr. Fisher, who 
had been a practicing physician here for more 
than thirty-five years, stated that typhoid and 
dysentery used to bulk large in his practice. He 
had not had a case of either of these diseases for 
more than five years. He also reported — ^and 
the statement is abundantly supported by the 
facts as observed by the General Director, 
who visited the community in June, 1911, and 
again in November, 1921 — ^that the economic 
and social changes which have come within 
this time are quite as great as the improve- 
ment in health. 

Results in Eleven States 

The service inaugurated in 1910 in Richmond 
county was extended rapidly to the more 
heavily infected counties of eleven southern 
states. Results similar in character — ^though 
less on the average in degree of control — ^have 
been accomplished throughout this infected 
region. Resurveys carried out on a county-wide 
scale, and based on the examination of school 
children — as were the original infection surveys 
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of 1911-1914 — have been completed in fifty-six 
counties; more than 29,000 children have been 
examined in these recent tests. The results show, 
for the fifty-two counties for which compara- 
tive records are now available, a decline in the 
average in- 
fection rate 
from 57. 8 
per cent in 
1911-1914 
to 27.7 per 
cent in 
1920-1921. 
The change 
wrought in 
the physi- 
cal . appear- 
ance of the 
people is 

obvious |cMa|«tt|m[».>lw|»l|555lm|«|M[4t|u| 

even to the Fig. 16.— Dedine in incidence of d^^entery and 

1 1 typhoid fever, Troup county, Georgia, 1917-1921, 

casual Ob- iodutive. The preventioD of ((hI conUmiDttion. 

A brought about throu^ the work of the coutiiy health 

server. as department!, acoompltihei not oaly the control of 

: — n i r h - '>°<>ltwonn but of otncr toil-bome di*ca*c* a* well 

mond county, so over the larger region, typhoid 
and dysentery also are being brought under con- 
trol (see Fig. 16). 

The point to be emphasized is that although the 
original intensive demonstrations in which nearly 



32 



INTERNATIONAL BEAtTB BOARD 



three fourths of a million people were treated in 
these states contributed to the immediate reduc- 
tion of the infection both in degree and in preva- 
lence, the results have been accomplished in the 
main by permanent local agencies rooted in the 
soil. These forces are 
I continually active, are 

j committed to the task, 

and may be depended 
upon to complete it. 



Board't V/otk Completed 

The. object which the 
Board had. in view has 
been accomplished. Dur- 
ing the year th^ ar- 
rangement by which the 
Roc.kefeller Sanitary 
Commission and later the 
International Health 
Board had shared with 
the states in measures for 
the relief and control of hookworm disease was 
brought to a satisfactory close. Heads of health 
departments have seen develop in these states, in 
response to their efforts, a strong public senti- 
ment in support of sound and aggressive public 
health policy. State legislative appropriations 
for health purposes have increased more than 



legUUture* to *tate board* of 
healtli in eleven louthem (tatei 
1910-1921. iDcludd fundi for 
■nti-tuberculotii work 
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nine-fold during the eleven years (see Fig. 17, 
page 32). County health departments sup- 
ported in the main by county funds have de- 
veloped and are developing more rapidly than 
it has been possible to provide properly trained 
men (see Fig. 55, page 112), 

Termination of the Board's participation in 
pleasures directed specificaily to the control of 
hookworm disease does not disturb working rela- 
tions with these states. It inakes possible rather 
a transfer of funds to the further development of 
the more general county health |)rogram, to the 
fight against malaria, and to the training of per- 
sonnel for the technical and administrative posi- 
tions which are being created* 

Testing Results in Brazil 

With a view to testing the effectiveness of field 
operations in Brazil Dr. W. G. Smillie, Director 
of the Institute of Hygiene at Sao Paulo, made a 
resurvey during the year in two communities 
within the Federal area. The test was based on 
worm counts. Though the usual microscopic 
examination of stools showed but slight reduction 
in the percentage of persons infected iii either of 
these communities, the number of parasites ex- 
pelled showed a striking result. In one of the two 
communities where latrine construction had not- 
been thorough the group that had been treated 
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at the time of the original 
demonstration harbored 
on the average forty-two 
parasites per person, while 
a group that had escaped 



Fig. 18.— CoDtrol of book- 
wonn diiMK •» reiult of cam- 
paign meuura applied in 191S 
in Jacarepagua, Brazil. In that 
vear the infected mhabitaatt 
barbored on an average approzi- 
mately ZOO nomu; in 1921 they 
harbored only tor^two 

treatment averaged ap- 
proximately 200,~a re- 
duction of 79 per cent. 
In the other community 
where latrine construction 
had been more thorough 
the test indicated that the 
original campaign, with 
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Fig. 19. — Reductioii of hook- 
worm dUeaie a4 mult of con- 
trol meaaurei, Governor*! Ii- 
land, Braal. (In this graph 
and in Fig. 18 the uie* rcpre- 
■ented by the bar "Previously 
Untreated" are few in number 
becauM the population of both 
placei ii largely tranaient. No 
coniiderable number of penoni 
could be found in 1921 who had 
lived there and had not been 
treated at the time of the origi. 
Qal campai^i in 1917-1918) 
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the continued operation of local forces, had within 
four years* time reduced by 95 per cent the num- 
ber of hookworms har- 
bored (see Figs. 18 and 
19, page 34).> 

Traiufarli^ RespotulbUiqr to 
BrazlUan Government 

The work inaugurated 
in 1916 in the state of 
Rio and rapidly extended 
to the Federal area and 
eleven states is being 
taken over by govern- 
ment authorities as part 
of a permanent scheme 
of rural sanitation. For 
this purpose appropria- 
tions, state and federal, 
have increased from ?12,- 



Fig. 20.^Effect of tTMUnent 
■nd the iniuUition of Utrine* 
on Kverity of hookwonn infec- 
tion. Worm* harbored b^ 
lical untreated rural reti- 
of Brazil compared with 
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556inl917to?2,072,500 '^^^'^'Z^^^^L^ 

rural retidenu of GoveriKM'a 
in 1921 (see Fig. 21, I«l«nd, who were treated three 
rm n 1 . yearapreriomly 

page 36). The Board is 

gradually transferring its funds from demon- 
strations in hookworm control to the develop- 
ment of a county health organization; the 
introduction of a public health nursing service;* 

> For deuilt, tee He Retult* of Hookwonn Diieaie Prophylazii in 
Braul, hy Wilion G. Smillie. Tht AmtrUan Journal oj Hyperu, January, 
1923, V. 2, No. 1, pp. 91-94. Same reprinted. 

* See page 59. 
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field experiments in the fight against malaria ; and 
the development of a school of public health.' 
An arrangement has been entered into — the state, 
the county, and the Board providing the funds — 
for the first demonstration of county health 

service in the state of 

Sao Paulo. 

ProAnH In Pennanent Sani- 
tation in tW WMt IndlM 

An illuminating field 
study carried out in 
Trinidad during the year 
by Cort and Payne » 
proved to be a striking 
demonstration of the ef- 
fectiveness of the meas- 
ures that are being carried 
out on a large scale in 
Fig. 21.— incraiM in fundi many lands, and partic- 

lor rural tinitatian appropri- 
ated by Federti and locai^v- ularly of the soundness 

eminent* in Brazil, m7-mi ' ,. . 

of government policy in 
building up sanitary organizations to make the 
results permanent. 

Governments are becoming increasingly active 
in Dutch Guiana, British Guiana, Trinidad, 
Porto Rico, and Jamaica, in providing funds, in- 
creasing their sanitary staffs, and in carrying out 

' See page SO. 

* Summarized on pages 81 to S6. 
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practical operations in the field. For the year' 
1921 Porto Rico appropriated 3800,000 for 
public health purposes, including a tuberculosis 
sanatorium; set aside 330,000 of this — in ad- 
dition to the necessary overhead — ^for the fight 
against hookworm disease; and with an efiH- 
dent field staff 
under central di- 
rection established 
a creditable stand- 
ard of soil sanita- 
tion in all areas of 
operation well in 
advance of the mo- 
bile clinics. The 
present field staff 
is to be the nucleus 

of a permanent ^- 2Z.— Sute* of Brazil that h«ve 
fundi available for a program of rural 
system of mspec- uniution. MoitofthesUtMarereceiT- 
, Ids Pedend aid 

tion. 

In Trinidad Government has committed itself 
to the support of a general scheme of public 
health; has recently appointed one medical officer 
of health with provision for a second ; has inaugu- 
rated a comprehensive plan of malaria control; is 
providing about 335,000 a year for the mainte- 
nance of its sanitary staff; has recently added to 
it three European inspectors; and has in progress 
an extensive program of latrine construction. In 
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Dutch Guiana, where only recently operations 
were resumed after enforced suspension during 
the war, Government is giving energetic support; 

has provided a staff of 

sanitary inspectors for 
Lower Surinam and 
Lower Para; and with 
the hearty co-operation of 
the estates population is 
effecting a thoroughgoing 
reform in these regions. 

In Jamaica the harass- 
ing — and at times appar- 
ently hopeless — inertia 
that early effort in the 
island had to face has 
yielded to a popular in- 
terest that is becoming 
increasingly general and 
Kg. 2J.— Reduction o( hook- aggressive. A striking 

worm infection rkte on eiute) , 

in the Vere irea, Jamaica, demonstration IH OUe 

Fint tuner, November, 1919; . , • ,, 

Mcoad (urvey, Mar to October, commumty shows a fall 
!!!: ■Si"'»ir?;4S; m infection rate from 5S 
LrSarSSuS per cent in 1919 to 13 per 
|jj^,«on to .ump out 111. cent in 1920, and to 9 per 
cent in 1921 (see Fig. 
23). Areas of operation are now being sanitated 
in advance of treatment. A conference of pa- 
rocliial boards in December adopted a resolution 







M 








uu 














tu 


u 





HOOKWORM CONTROL 39 

approving the appointment of a superintending 
medical officer for the colony and a whole-time 
health officer in each of the parishes, with ade* 
quate field staff to establish a system of in- 
spection. Government is preparing to expend 
3100,000 on sanitation during the year 1922. 

Developing National Health Organization in Central 

America 

In Central American countries — and partic- 
ularly in Costa Rica, Nicaragua, and Salvador — 
measures undertaken in 1914 and 1915 against 
hookworm disease have passed successfully 
through the primary stage of field demonstra- 
tion. Responsibility is being gradually trans- 
ferred to government authorities, and control of 
the one disease is being merged into more general 
schemes of public health. In Panama, where 
development of local initiative has been stifled 
by the paternalistic policy of the Canal Zone, 
the formation of a responsible department of 
health is now being considered. Government 
is slowly developing a sanitary staff and is pro- 
viding 312,500 a year for the work of the 
department of uncinariasis, or hookworm con- 
trol. 

In Costa Rica the service was formally taken 
over on May 28, 1921, as a division under the 
newly established national department of health. 
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and the Board's representative was withdrawn. 
A limited contribution toward its maintenance is 
being continued through 1922, and provision has 
been made by means of fellowships for the training 
of additional men for the posts that are being cre- 
ated. In Nicaragua a commission appointed for 
the purpose by the President has drafted a sani- 
tary code for the country and a law establishing 
a national department of health to carry it out. 
The Board is lending the services of a trained 
scientist to organize and direct a modest diagnos- 
tic laboratory, and is providing for the training of 
a limited number of native doctors for the new 
government service. The division of uncinaria- 
sis is to be the nucleus around which the new 
department is to be formed. 

Salvador has had a national health organ- 
ization for many years. During the year Gov- 
ernment has reconstituted it in the interest of 
more aggressive action in the field. The new 
scheme correlates the various government medi- 
cal services under central control; provides new 
and adequate quarters; reinforces the staff; 
creates a public health laboratory; takes over as 
one of its divisions uncinariasis control; and 
provides an annual budget of 170,000 colones, 
in addition to supplying 26,000 colones for the 
relief and control of hookworm disease and half 
the funds needed for the fight against yellow 
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fever. The Board undertakes to aid in the train- 
ing of additional men. 

Promotiiig Public Health in the Far East 

In the Far East the Board is sharing in a wide 
range of activities representing pretty well all 
stages of public health development. In Borneo 
the first demonstration in the control of hookworm 
opened with Government supplying a large part of 
the funds and the native population giving will- 
ing co-operation. In Fiji, where operations had 
been suspended during the war, adequate latrine 
accommodations were installed over a wide area 
preparatory to reopening the clinics early in 
1922. Government is to assume entire re- 
sponsibility at the end of .three years. The in- 
fection survey of Mauritius — completed in 1920 
— led to an arrangement by which the Board is to 
share on a sliding scale for a period of three years 
in a series of demonstrations in control measures, 
leaving Government at the end of that time in 
full charge. In the meantime aid is being given 
in the training of local men. In Madras Presi- 
dency, India, where surveys made between 1915 
and 1920 showed a rate of nearly 100 per cent 
among the laboring population, a scheme of 
practical operations for the Presidency has been 
approved, Government supplying all necessary 
funds save the salary and traveling expenses of 
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the director. In the face of a sharp economic 
crisis in Ceylon operations are continuing, al- 
though on a diminished scale. A proposed re- 
vision of the sanitary law is indication of an 
interest in a more aggressive public health policy 
for the colony. 

In Slam the National Red Cross is taking a 
leading part in the fight against hookworm dis- 
ease. Government has enlisted the army, the 
navy, the gendarmerie, and the local chiefs. For 
more than a year the dispensaries have been 
treating on the average more than 1,000 persons 
per week; and an active propaganda has created 
a demand that the service be made national in 
scope. Plans are now under consideration for 
putting the medical school at Bangkok on a 
modem basis as a necessary first step toward the 
training of Siamese for public health work. 

The five-year scheme entered into with Aus- 
tralia in 1918 is now being operated under the 
new Commonwealth Ministry of Health which 
was created last year. The services of Dr. W. A. 
Sawyer, the Board's representative, are being 
lent to the Ministry for a limited time; Dr. 
A. J. Lanza has gone out to organize a divi- 
sion of industrial hygiene; Mr. F. F. Longley 
is to set up a division of sanitary engineering; 
and Dr. F. F. Russell, of the Board's staiF, is to 
make a brief visit toward the end of 1922 to aid 



Fig. 24. — Carrying the gospel of sanitation to the natives 
of Solomon Islands. Plantation group assembled for lec- 
ture on hookworm disease at Rendova 



Fig. 25. — Group of Moors assembled at village dispen- 
sary to be treated for hookworm disease. After witnessing 
the results of five years' demonstration work among the 
Tamil estate population, large numbers of Moors are now 
voluntarily applying for treatment 



Fig. 26. Three phases of field operations against hook- 
worm disease in Papua. Upper left: medical officer eiam- 
ioing fecal specimen for hookworm eggs. Yule Island; 
Upper right: native assistant in uniform of hookworm cam- 
paign stafF; below: group of natives assembled to hear 
lecture, Sabuia 
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in the planning of a system of public health 
laboratories. In the meantime young Australi- 
ans are being trained for these positions. 

Just at the close of the year comes a call from 
the Philippines. In response to Government re- 
quest the Board has undertaken to lend the 
services of Dr. Heiser, Director of its work for the 
East, for a period of three months; to provide a 
competent woman to aid in developing a public 
health nursing service for the Islands ; to provide, 
for two years, a trained director for the public 
health laboratory in connection with the Bureau 
of Science; to detail a specialist to carry out a 
malaria survey; and to provide by means of fel- 
lowships for training a limited number of Fili- 
pinos in public health. 

On Their Own Initiative 

The year has brought reports of government 
and voluntary effort against hookworm disease in 
which the Board has not shared. Reference has 
been made in previous reports to the admirable 
work done in Assam under the direction of 
Colonel Sir Clayton Lane and to the eminent 
achievements of Schiiffner and his colleagues in 
Sumatra. Paraguay took up the task two or 
three years ago; and now the Egyptian govern- 
ment is resuming operations which had been sus- 
pended during the war. Dr. Gann, Principal 
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Medical Officer of British Honduras, has com- 
pleted a campaign extending over a period of 
three years and covering systematically the in- 
fected areas of the country. The infected have 
been treated; latrines have been provided, and 
the people have been taught to use them. It is 
now proposed to make the results permanent 
by a system of sanitary inspection. The report 
from British Honduras forces upon the reader 
the thought that if government medical officers 
everywhere had the public health point of view 
and something of Dr. Gann's aggressive energy, 
many of the cases of illness that are being treated 
in expensive hospitals would not occur. 

Greater Speed and Economy in Field Ofierations 

Results of the studies by Darling and Smillie in 
the administration of treatment for hookworm 
disease, and the more recent resurveys based on 
worm counts made by Smillie in Brazil, suggest 
important modifications in field procedures. 

The findings of Smillie in Brazil and of Cort 
and Pajme in Trinidad, for example, put be- 
yond further question the value of mass treat- 
ment even when considered merely as a pro- 
phylactic measure. It is now known that by 
administering two standard doses of oil of 
chenopodium as a routine measure about 95 per 
cent of the parasites harbored by the people of a 
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community may be expelled. To attempt to get 
rid of the remaining 5 per cent by following each 
case to a complete cure would double the cost. 
By leaving this small fraction of infection — 
which is not of great clinical importance — ^to be 
taken care of by sanitation, it has been found 
possible greatly to reduce the cost and increase 
the speed of field operations. A preliminary 
comparative test in Brazil indicates a saving by 
this modification of about SO per cent in per 
capita cost.* 

Fidd Studies in Hookworm CSontrol 

Reference has been made above to two or three 
studies that have been extremely fruitful in 
practical results. In this field 1921 has been the 
most productive year in the history of the Board. 
Colonel Sir Clayton Lane, with a small subven- 
tion, has been seeking to improve the technique 
of stool examination. Beta-naphthol has been 
given a further test as an anthelmintic on an ex- 
tensive scale and under field conditions by 
Mhaskar and Kendrick in India. Ascaridol has 
been administered on a relatively small scale and 
with good results by Smillie in Brazil, Mhaskar * 

^ For details of working plan suggested by Dr. Smillie see pages 86 
and 87 of this report; and Dr. Smillie's article ''The Result of Hook- 
worm Disease Prophylaxis in Brazil"; published in Tht American 
Joitmal of Hygiene, January, 1922 (v. 2, No. 1, p. 77-95). 

* Working under the Indian Research Fund. 
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in India, and Molloy in Nicaragua. The ad- 
ministration of chenopodium without preliminary- 
purge has been further tested under field condi- 
tions in Australia, Costa Rica, Panama, Salvador, 
and Colombia. The practice is becoming general. 
Dr. Washburn in Jamaica reports continued satis- 
factory results from the use of compound jalap 
powder. The most interesting contribution in 
the field of treatment is by Dr. M. C. Hall » of the 
Department of Agriculture, Washington, D. C, 
in administering carbon tetrachloride to dogs with 
100 per cent efficiency for hookworms. The Willis 
salt-flotation method of stool examination has 
been tested on an extensive scale in the field and 
found to be efficient, rapid, and economical. 
Molloy of Nicaragua contributed an important 
improvement. Smillie finds that counting eggs 
on the slide as a means of estimating severity of 
infection, while serving as a rough indication 
when large groups are considered, is of small value 
in individual cases. Cort developed an improved 
apparatus for the recovery of hookworm larvae 
from the soil, and Smillie made an important 
contribution to the technique of differentiating 
hookworm and Strongyloides larvae. Dr. Cald- 
well, in Panama, completed a study of the relation 
of the action of sea-water on hookworm eggs and 



1 No connection with Bo»rd'» mff. 
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larvae to the extremely light infection among the 
San Bias Indians living by the sea. 

A small subvention by the Board made it pos- 
sible for Dr. Cort, helminthologist in the Hopkins 
School of Hygiene, to go with a competent staff 
to Trinidad, British West Indies, for a series of 
field investigations covering a period of about 
four months. It proved to be an extremely 
fruitful expedition. The results, throwing much- 
needed light on practical control operations, are 
being published in the form of ten papers ap- 
pearing serially in the American Journal of 

Hygiene.* 



Deyelopinft Schools of HygJLeae 

In the autumn of 1913, soon after the begin- 
ning of operations on an international scale, the 
Board faced the fact that in order to carry out 
the activities it had undertaken it must have a 
staff of trained hygienists ; and that the countries 
in which it was proposed to encourage public 
health development must also have such men. 
The men even for the Board's own staff were not 
then available. Institutions for their proper 
training — ^that is, institutions covering broadly 
the whole field of hygiene, and equipped to culti- 

^ For a more detailed summary of the field studies referred to In tbil 
9^Ption^ see appendix, p*|es 8} tP 9}, 



50 INTERNATIONAL HEALTH BOARD 

vate it as a science and to train men in its appli- 
cation as an art — ^had to be developed. The 
outcome was a direct contribution to the Johns 
Hopkins University to establish the Hopkins 
School of Hygiene and Public Health. The 
school, now in its fourth year, enrolled during the 
year 1920-1921, 122 students. 

Since 1917 the Board has been contributing 
toward the development on a very modest scale 
of an institute of hygiene in connection with the 
medical school at Sao Paulo, Brazil. This in- 
stitute gives an undergraduate course in hygiene 
to the students in the medical school; conducts 
short training courses for public health officers; 
carries out epidemiological field studies for the 
state; and has done an extremely creditable 
amount of productive scientific work. During 
the year the Board pledged about 27,000,000 
crowns toward the establishment of an institute 
of hygiene at Prague. This institute, under the 
Ministry of Health and in close relation to the 
University Medical School, is to combine a cen- 
tral public health laboratory for Czechoslovakia 
with a school of instruction for public health 
workers. As a result of conferences between the 
officers of the Board and the authorities of 
Harvard University and its medical school during 
the early months of the year, plans were matured 
and approved by which the Rockefeller Founda- 
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tion agreed to contribute the sum of 32,160,000 
toward the further development of the Harvard 
School of PHiblic Health. The resources now 
available are regarded as quite adequate for its 
immediate needs. 

FeUowships in Hygiene and Public Healtli 

In accordance with the policy illustrated in 
the foregoing section the Board contemplates 
contributing from time to time, as conditions 
may favor, toward the development of a limited 
number of schools of hygiene at strategic points 
throughout the world. As these institutions 
develop they will necessarily serve to stimulate 
and reinforce each other by interchange of ex- 
perience, facilities, and men. The migration of 
students in the field of public health will then be 
feasible on a much more satisfactory scale than is 
possible under present conditions. In the mean- 
time, however, the Board is taking advantage of 
the facilities now offered in England, the United 
States, and, by recent arrangement, in Canada, 
for the training of students from their own and 
other lands ; and has provided by means of fellow- 
ships for a limited number of students to pursue 
courses in these countries. Fellowships have 
been granted to students who have been care- 
fully selected with reference to their fitness for 
important posts as scientists, teachers, or practi- 
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cal administrators in the public health service, 
to which in most cases they have had definite 
assurance of appointment on completion of their 
courses. These fellowships are regarded as an 
investment in leadership. For the year 1921 
fellowships were provided for fifty-four men and 
women from thirteen countries, as follows : 

Brazil 5 Czechoslovakia . 19 Nicaragua 2 

Canada 2 France 4 Poland 3 

Ceylon 1 Guatemala 1 Salvador.. . ; . . 2 

Colombia 1 Mexico 1 United States . 11 

Costa Rica 2 

Extension Courses in Public Health 

The well-established schools of hygiene will 
give short courses for health officers. Under 
most favorable conditions, however, only a very 
limited number can be expected to attend these 
institutions. Each state will find it necessary to 
provide practical courses for the better training 
of its own workers. Modest beginnings in this 
direction are being made in the form of training 
centers of limited scope, correspondence courses, 
and institutes. During the year the Board has 
contributed toward institutes for health officers 
in Georgia, Ohio, Michigan, and Alabama ; toward 
three institutes for public health nurses in New 
York state; and toward the organization of a 
correspondence course to be conducted by the 
Ohio department of health for full-time county 
health officers in that state. 



Fig. 27. — Counting hookworms expelled by treated 
patients. Field research conducted under the auspices of 
the Department of Hygiene of the Sao Paulo Medical 
School 



Fig. 28. — Group assembled at typhoid exhibit at Prague. 
One of the earliest activities of the newly organized Min- 
istry of Health of Czechoslovakia, with which the Inter- 
national Health Board is co-operating, was an educational 
campaign against this disease 
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VI 

> 

Promoting County Health Work 

For reasons which are well understood public 
health eflFort has been centered mainly on the 
larger towns and cities. Health protection for 
the people living in country districts has been 
neglected. The tide is turning. The develop- 
ment of county health organization — ^which is 
now going forward with considerable momentum 
in the United States — is providing a service for 
the smaller towns and rural communities. 

In the Southern States county health adminis- 
tration developed naturally and inevitably from 
the eflFort to control hookworm disease. This 
is a rural disease; its control is a problem in rural 
sanitation; a serious effort to handle this one 
problem in rural sanitation called into being 
county organization. County organization once 
established, control of hookworm disease became 
merely an item in a general health program under 
state and county administration. The demon- 
stration thus given of the value of the county as a 
unit in the state scheme stimulated a movement 
which is becoming general. At the close of the 
year county^ programs on a full-time basis were in 
operation in about 192 counties in the United 
States (see map, page 54). 
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The Board and the United States Public 
Health Service are aiding this movement by 
contributing toward a limited number of demon- 
strations. The average county health budget is 
about 310,000, and is provided from state and 
county funds,. When the Board shares in a 
demonstration, it contributes toward a central 
budget or from 31>000 to $2,500 toward the 
county budget. During the year 1921 aid was 
thus given in sixteen states : Alabama, Florida, 
Georgia, Kansas, Kentucky, Louisiana, Mary- 
land, Mississippi, Missouri, New Mexico, North 
Carolina, South Carolina, Tennessee, Texas, 
Virginia, West Virginia. A similar demonstra- 
tion is being carried out in Czechoslovakia and 
in the state of Sao Paulo, Brazil. 

Experiment in County Health Administration 

The county program, which is essentially a 
scheme of rural public health work, is, for the 
United States, a new undertaking. It invites 
critical study and experiment. A joint arrange- 
ment has been entered into by the Hopkins 
School of Hygiene, the Maryland State Depart- 
ment of Health, the United States Public Health 
Service, and the International Health Board by 
which such an attempt is to be made. The 
arrangement provides for a full-time service in a 
county easily accessible to Baltimore and under 
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the immediate direction of a county health officer 
reporting to the head of the state service. 
Washington county has been selected for the 
purpose and is to contribute to the budget. 
The county is expected to serve as a field labora- 
tory for the school, and to provide opportunity 
for investigation and for possible contribution to 
the development of a sound plan of health activi- 
ties for rural communities. In so far as the 
undertaking succeeds it will serve as a demonstra- 
tion and as a training base for students. 

VII 

Making Public Healtli Laboratories More 

Serviceable 

A laboratory service — like vital statistics 
— is fundamental to intelligent public health 
administration. The trained health officer, how- 
ever, understands that the provision of buildings, 
equipment, and scientifically trained men does 
not of itself provide the service he needs. Ag- 
gressive administration is equally necessary to 
make these facilities available to the people they 
are supposed to serve and to educate the doctors 
and people to use them. Under Dr. F. F. Rus- 
sell, Director of Public Health Laboratory Serv- 
ice the Board has shared during the year in an 
increasing mimbeir of projects designed to pro- 
mote this end. 
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Dr. Russell, while in Europe in connection 
with plans for the Institute of Hygiene at 
Prague, made brief visits for his own information 
to the public health laboratories at the three 
universities of Austria and some of the principal 
institutes of hygiene in France — at Nancy, Lyons, 
Montpellier, and Paris. These laboratories are 
doing a high order of technical work and are 
capable of doing a greater amount of it than is 
being required of them by the physicians of the 
regions they serve. Assistance was given in 
Alabama in adapting the state service to the 
larger opportunities opened up by a new and 
adequate laboratory building. Arrangement was 
made for the heads of the laboratory divisions 
in Alabama and Mississippi to visit the labora- 
tories in other states and to observe the work of 
institutions where sera and vaccines are produced 
on a large scale. The state laboratories in 
Tennessee and West Virginia were visited for 
consultation regarding possible future develop- 
ments. During the summer months Dr. Russell 
visited Panama, Central America, and Mexico. 
In Nicaragua arrangements were made for a 
diagnostic laboratory as part of the newly cre- 
ated national health service. In Salvador a 
national laboratory has been established un- 
der the department of health and is being 
organized by Dr. Segovia, who had been in 
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training for this purpose on a fellowship granted 
by the Board, In Guatemala a first step in the 
direction of a diagnostic laboratory ha§ been 
made by adding to the equipment and staff of the 
central laboratory used in the hpokworm work. 
In Mexico Government has plans for a national 
institute of hygiene. Here the Board has served 
as agent for Government in finding a suitable 
American to direct the enterprise for a limited 
period. : . 

VIII 

Establishing a Public Health Nursing Service in 

Brazil 

During the latter part* of 1926 the federal 
health service of Brazil became a national de- 
partment of health with greatly enlarged powers 
and resources. The new department, with 
Pr. Carlos Chagas as its distinguished head, 
has undertaken among other things a nation- 
wide program in rural sanitation to be carried 
out by joint arrangement with the states ; and for 
the Federal District is setting up new divisions 
for child welfare, venereal disease control, and a 
cruBade against tuberculosis. These activities 
have made acute, the need of trained public health 
nurses. To ineet the situation Government is 
establishing, a training school in Rio de Janeiro. 
The Board hajsi undertaken to a;ssist in securing a 
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competent corps of American nurses to operate 
the field dispensaries and the training school for 
a period of three years. In the meantime a 
selected group of Brazilian women are to be 
trained with a view to taking over the re- 
sponsibility. A limited number of dispensaries 
are in operation and plans have been completed 
for opening the training school early in the com- 
ing year. Arrangements have been made for 
recruiting the student nurses from the best 
graduates of the normal schools. 

IX 

Laying Foundations in ,Gzecho8lovakia 

The Ministry of Health in Czechoslovakia, 
confronted with the task of creating a new serv- 
ice for the country, is showing great wisdom in 
undertaking the training of a staff of selected 
young men to develop and administer it. In ac- 
cordance with plans matured in Prague in Febru- 
ary, 1920, and approved by the International 
Health Board the following May, provision was 
made for a commission representing the Ministry 
to study public health administration in England 
and the United States. After the return of the 
commission early in the year 1921 the Ministry 
set up a committee to undertake a critical revi- 
sion of its own plans and procedures. In the 
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general scheme which is being; put into operation 
first consideration is being given to a few funda** 
mentals: (1) a reporting and statistical service 
that shall provide the information which the 
Ministry and local health officers need for their 
daily guidance; (2) a public health laboratory 
service that shall make its facilities available to 
all the people of the country; (3) effective control 
of the ordinary communicable diseases; (4) pro- 
vision of wholesome water supplies; (5) protec- 
tion against contaminated milk; and (6) an in- 
stitution for the adequate training of personnel. 
The Board at its meeting in May appropriated 
approximately 27,000,000 crowns toward the 
buildings and equipment of an institute of 
public health at Prague; and provided by means 
of fellowships for the training of twenty-two 
young Czechoslovaks for staff positions in this 
institute and for the administrative services out- 
lined above. 

Publications 

During the year 1921 the following reports 
and publications were issued by the International 
Health Board : 

Annual Report for the Year 1920. 

Infant Mortality in New York City. By Ernst Christopher Meyer, 
Ph.D. 

Staff members and others directly associated 
with projects in which the Board participated 
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made the following contributions to medical and 
public health literature, most of them in the 
form of articles published in medical journals 
that are widely circulated among persons inter- 
ested in medical and public health topics : 

Bass, C. C. 

•Diagnosis of the commoner intestinal parasitic infections. South- 
ern Medical Journal, Nov., 1921, v. 14, p. 863-865. 

Standard treatment for malaria. Public Health Reports, July 1, 
1921, V. 36, p. 1502-1504. 

The standard treatment for malaria — a discussion of some of its 
advantages. Southern Medical Journal, Apr., 192 1, v. 14, p. 280-288. 

Connor, M. E. 

Fish as mosquito destroyers; an account of .the part they played 
in the control of yellow fever at Guayaquil, Ecuador. Natural 
History, 1921, v. 21, p. 279-281. Same reprinted. 

CORT, W. W. 

Investigations on the control of hookworm disease; general intro- 
duction. American Journal of Hyj^iene, Sept.-Nov., 1921, v. 1, p; 
557-568. 

CoRT, W. W., D. L. Augustine, and Gr. C. Payne 

Investigation on the activides of infective hookworm larvae in 
the soil; preliminary report. Journal of the American Medical 
Association, Dec. 24, 1921, v. 77, p. 2035-2036. 

Darling, S.T. 

The tertian characters of quotidian aestivo-autumnal fever. 
American Journal of Tropical Medicine, Nov., 1921, v. 1, p. 397-408. 

Darling, S. T. and W. G. Smiluk 

Studies on hookworm infection in Brazil; first paper. N. Y., 
Rockefeller Institute for Medical Research, 1921. (Monograph no. 
14.) 

Technic of chenopodium administration in hookworm disease* 
Journal of the American Medical Association, Feb. 12, 1921, V. 76; 
p. 419-420. Same reprinted. 

Ferrell, J. A. 

Careers in public health service. Journal of the American Medical 
Association, Feb. 19, 1921, v. 76, p. 489-492. Same reprinted. 

• Measures for increasing the supply of competent health officers. 
Journal of the American^ Medical Association, Aug. 13, 1921, y. 77, 
p. 513-516. Same reprinted. 
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Gregg, Alan 

Inspeccao sanitaria da Commissao Rockefeller no estadedoParani. 
Archivos paraenses de Medicinal Curityba, Jan., 1921, v. 1, p. 273-276. 

Inspec^ae sanitaria da Commissao Rockefeller em Santa Catha- 
rina. Archivos paraenses de Medicina, Curityba, May, 1921, v. 2, 
p. 11-16. 

GuiTERAs, Juan 

Observations on yellow fever in a recent visit to, Africa. Sanidad 
y Beneficencia, Habana, Jan.-Mar., 1921, v. 25, p. 34-43. 

Hackett, L. W. 

Os cinco annos da Commissao Rockefeller no Brasil. Boletim da 
Acadetnia Nacionalde MedicinOf Rio de Janeiro, 1921, v. 93, p. 62-73. 

Harrison, A. P. 

Oil field sanitation. Texas Municipalities^ Sept.-Nov., 1921, v. 8, 
p. 108-111. 

Hegner, R. W. and G. C. Payne 

Surveys of the intestinal protozoa of man in health and disease. 
Scientific Monthly, Jan., 1921, p. 47-52. Same reprinted. 

Lambert, S. M. 

Intestinal parasites in North Queensland. Medical Journal of 
Australia, Apr. 23, 1921, p. 332-335. Same reprinted. 

LePrince, J. A. 

Co-operative anti-malaria campaigns in the United States in 1920. 
Souihem Medical Journal, Apr., 1921, v. 14, p. 297-306. 

NOGUCHI, HiDEYO 

Prophylaxis and serum therapy of yellow fever. Journal of the 
American Medical Association, July 16, 1921, v. 77, p. 181-185. 

Recent experimental studies on yellow fever. American Journal 
of Hygiene, Jan., 1921, v. 1, p. 118-129. Same reprinted. 

NOGtJCHI, HiDETO AND I. J. KlIGLER 

Experimental studies on yellow fever in northern Peru. Journal 
of Experimental Medicine, Feb. 1, 1921, v. 33, p. 239-252. Same 
reprinted. 

Immunology of the Peruvian strains of Leptospira icteroides. 
Journal of Experimental Medicine, Feb. 1, 1921, v* 33, p. 253-260. 
Same reprinted. 

NOGUCHI, HiDEYO AND WeNCESLAO PaREJA 

Prophylactic inoculation against yellow fever. Journal of the 
American Medical Association, Jan. 8, 1921, v. 76, p. 96-99. 

Sawyer, W. A. 

Hookworm in Australia. Medical Journal of Australia, Feb. 19, 
1921, p. 148-150. Same reprinted. 

Team work in sanitation. Medical Journal of Australia, Apr. 9, 
1921, p. 285-287. Same reprinted. 
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Sedgwick, W. T. 

Modern medicine and the public health. PMie Health Reports^ 
Jan. 28, 1921, v. 36, p. 109-116. 

Smillie, W. G. 

Comparison of the number of hookworm ova in the stool with the 
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EXTENT AND SEVERITY OF HOOKWORM 

DISEASE 

INVESTIGATIONS IN INDIA 

Early in 1915 the Indian Research Fund Association decided to devote 
a share of its attention to the subject of hookworm infection in India. 
Its first inquiry, under the auspices of Colonel Sir Clayton Lane, was 
carried out in the tea gardens of the Darjeeling district during the win^ 
ter months of 1915 and 1916. Later, or from Ck:tober, 1916, to March, 
1917, a similar inquiry was conducted among the coolies collected at the 
emigration depot at Negapatam. In April, 1917, the locale of the 
investigation was transferred to Dindigul (see map, page 68), and 
additional work was undertaken in Trichinopoly jail. The work in Din- 
digul was closed on May 24, 1919, and the staff moved ta Trichinopoly, 
where, until December, 1921, they continued to devote themselves ex- 
clusively to investigations into the prevalence and severity of hookworm 
ihfection and the factors necessary for its control. 

Inauguration of Control Operations. The early investiga- 
tions having satisfied the authorities of Madras that the infection brought 
about much physical suffering and economic loss within the Presidency, 
Government determiaed to carry out an active campaign against the 
disease. Upon invitation the Board lent medical officers, in the be- 
ginning Dr. George P. Paul and later Dr. John F. Kendrick, to assist 
in the work, and on April 7, 1920, control operations were undertaken 
at the Cannanore jail. This piece of work was completed on June 26^ 

1920, and the following month examination and treatment were begun 
among the labor forces pn the Wynaad-Nilgiri tea estates. Effort con- 
tinued here unril November 15, 1920, when control measures were in- 
augurated among the employes of the Buckingham and Carnatic mills 
in the city of Madras. In June, 1921, the staffs of Madras and Trichi- 
nopoly joined hands and carried out two experimental campaigns among 
coolies of the Mudis and Kalyanapandal tea estates in the Coimbatore 
district. 

Prevalence of Infection in Madras Presidency. From the in- 
ception of the work in Negapatam in 1916 until the close of the year 

1921, a total of 19,239 persons were examined: 16,743 in villages, towns, 
and rural areas, and on estates; and 2,496 in the city of Madras. In 
the areas exclusive of Madras city, 97.1 per cent of all persons exam- 
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ined were found to harbor hookworihs; in Madras dxy, 63.6 per cent. 
Conditions extremely suitable for the development of the parasites and 
the spread of the disease were encountered pracUcally everywhere: the 
country is tropical, and the vast majority of its inhabitants go barefoot, 
live away from sewerage, and work in the soil. 

Severity of Infection in Madras Presidency. Although the in- 
vestigations indicated that nearly everyone in the Presidency was infected, 
all classes and all walks of life were not infected to the same degree. 
Sweepers, or town scavengers, and ryoti working in ck)se contact with the 
soil were found to harbor six times as many worms as the police, and 
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Fig. 30. — Localities visited in investigation into the incidence and 
e£Fects of hookworm disease in Madras Presidency, India 

twelve times as many as the classes who spend most of their time indoors. 
Among most classes the infection seldom produces severe symptoms, as 
the parasites are relatively few in number and nearly always the less 
harmful Necators. It is chiefly to estate laborers that the infection brings 
an appreciable diminution in health and energy. Since, however, the 
laboring classes, which are most severely infected, make up the bulk of 
the population, the country must suffer in the aggregate an enormous eco» 
nomic loss from the effects of the disease. 

The following paragraphs give a brief r^sum6 of the findings in the 
different localities investigated: 
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a. Inquiry ai Negapatam. Of th^ total of 8,969 persons examined 
in the investigations conducted- at Negapatam, 98.6 per cent of the 
ooolies in the emigration depot were found infected and 91.0 per cent of 
the people in the town. Since the coolies examined were drawn from 
thirteen districts and four states of the Madras Presidency, and since the 
infection was found as often among those who had never before left the 
country as among those who were emigrating for the second or third time, 
the results demonstrated hookworm disease to be endemic in India, 
They suggested also that the infection was universatly prevalent in rural 
areas of the Trichinopoly, Tanjore, Malabar, Madura, and South Arcdt 
districts (see map^ Fig. 30, page 68). 

The infection occurred in all classes of people examined, irrespective 
of locality, caste, age, sex, or occupation, yet it was noted that ova werje 
found more readily in specimens from the depot and village population 
than in those from residents of the town. Sixty-two per cent of the 
coolies examined at the depot, practically all of whom harbored hook- 
worms but who nevertheless constituted a selected group, were in appar- 
ent good health and an aidditional 35 per cent in fair health. Not more 
than 3 per cent were visibly affected. Among the children of the towq, 
however, the presence of hookworm infection was unquestionably respon- 
sible for much ill health, anemia, and retardation of physical devdopment. 

b, Swamimaiai'Tirunaifstoaram* These two typical villages in the 
Tanjore cUstrict were selected for investigation in the hope of gaining 
some insight into the incidence of the infection among the village popu- 
lation of India. All of the 239 persons examined in the two towns were 
found infected, irrespective of sex, age, or apparent state of health. The 
physical condition of the'- cpplie population as a whole was poorer than 
that at Negapatam. Again the school children showed marked debility 
and general retardation. 

r. Dindigul. Dindigul town and the few neighboring villages were 
next chosen for observation. Of 412 persons microscopically examined, 
including sweepers, police constables, factory hands, school children, 
and patients in hospital, 100 per cent were found infected. Seventy-nine 
sweepers harbored an average of 127 worms per case; fifty-two police, an 
average of twenty-one; twenty-one persons of the upper and middle 
classes, an average of eleven. On the whole the infection was light; in 
the main the worms were of the specie^ Necator. 

d. FakkampaUi-PanjampaUi. Examination of 250 fecal specimens in 
these two villages, located five miles from Dindigul, again showed 100 
per cent infection of a degree that, though still mild, was decidedly 
heavier than in the town. 

e. Tfichinopoly jail. Of convicts who had resided in the southern 
part of Madras Presidency, ninety-seven of every 100 examined were 
found infected. The severity of the infection varied widely according to 
districts, the average number of worms harbored ranging from 6.2 to 
102.8. For ten selected districts the average complement of worms har- 
bored was sixty-two. Here again the worms were mainly of the species 
Necator. 
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No dear rdadonilup wm dUcovaed between the hemoglobin bdex 
and the number of bookworm* btrboted, tod no juttification for dawft- 
cation into light, mild, and uvere caiea on the baui of degree of anemia. 
Treatment which reiulted in complete elimination of the paraiito raised 
the hemoglobin index only two-tenth* of a point, or from an average of 
74.6 to 74.8. It wai. 
however, thown fwrly 
cooduaively that free- 
dom from hookworm 
lUieaie diminithed the 
■uaceptitnlity to bowel 
complaint! and influ- 
eta», *hortened the 
period of illneii from 
these diieasei, and 
lowered the death rate 
(tee Fig. 31). There 
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matter of gain in 
wdgbt, a alight differ- 
ence in fiTor of treated 
casei, 72.2 per cent of 
them thowing a gain 
u compared with 66.3 
per cent of untreated 



Study of the records 
for 1,87S priioners 
brought out the inter- 
e«ting fact that while 
the incidena of hook- 
worm infection is not 
appredably affected by 
jail life even under 
sanitary conditions, a 
natural progresuve 
elimination of wonns 
takes place that doe* 
very markedly affect 
the itiletuitf of the dit- 

age infection of fifty- 
«ght worms on admission fell to (orty-eight among inmate* of a month 
and to thirty-two, twenty-nine, and seventeen worm*, respectively, 
among inmate* of three, twelve, and eighteen month*. After dghteen 
month* the average number of hookworms per case, though low, remained 
nevertheless fairly ooD*tant, even *o long a stay as seventeen years failing 
to bring elimination of all the worm*. 



Fig. 31. — Incidence of bowel (Mmplaints, 
Trichinopoly jail, India, 1918 to 1921, inclu- 
sive. Among prisoners who had noi bceu 
treated for hookworm disease, sickness i 
deaths from bowel complaints were much m 
frequent than among those who had been 
treated 
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/. CetnidtOfv jaU. During tn interval in the work in Trichinopol^ 
jiil broaght about by an epidemic of cholera, the itooU of 463 prisonen 
in the Coimbatore jail were examined for hookworm ova and the hemO' 
glotnn indicea deternuoed in 300 caiea. The rate of bookworm infe^ 
tion was 87.S per cent; the average hemoglobin index, 72,4. The few 
figurei collected showed agun that  prolonged itay under the sttni- 
tary regimen of jail life brought down the inteniity of hookworm in- 
fection but in no caM eliminated it. 
There wai no opportunity, however, 
as at Trichinopoly, for investigating 
the effect of treatment in impror- 
ing the phyucal conditioa of the 

OOQ^Ctl. 

g. CanttanoTf jaiL Microscopic ex- 
amination of the 964 inmatea of 
Canoanore jail, drawn mostly from 
thewet district* of Malabar and South 
Canara, revealed a rate of infection 
of 69.7 per cent. The incidence among 
new arrivals is probably nearer 99 per 
cent, for examination of 197 specimens 
obtained from {jcrsont lately admitted 
to the jail showed ova in 196, or 99.5 
per cent. Only a few cases presented 
clinical manifestations of severe or 
even moderately severe hookworm in- 
fection. The large number of infected 
convicts were freed of their worms in a 
short time by a small staff administer^ 
ing systematic treatment. 

h. Mananloddy-Dtvanhola. On 
these estates examination of about 

2,300 coolies gathered from diverse 1,878 prisoners examined 
parts of the Presidency showed 100 Trichinopoly jail, India, grouped 
per cent hookworm infection among ?9~'t?* to length of sUy m 
«K.Iies from wet ..stricts and 83 per j.^'L^'r^'irSSiTli"^ 
cent among those from dry. Hemo- the period of jail residence 
globin estimations made on 200 of the lengthens, the opportunities for 
coolies revealed an index of 60.0. acquiring additional heavy in- 
Most of these estate coolie* were in fectioa being limited 
pitiful physical C0D<Utian. 

i. Cily of Madras. Among 1,782 persons examined at the Carnatic 
mills in the dty of Madras, the general rate of infection was 64.S per cent. 
Among clerical workers it was only 18.4 per cent. Of 609 persons exam- 
ined at the jdnt school of the Buckingham and Carnatic Mills, the 
teachers, who wear shoe*, were 15.8 per cent infected, and the pufnls, who 
go barefoot, 55.7. In the Chingleput tovra reformatory SS.6 per cent of 
the 245 persons examined were found infected. 
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Signs of severe hookworm disease were seldom seen at the mills; only 
seventeen cases of profound anemia were observed, and these improved 
rapidly under treatments Sanitary latrines, provided in sufficient num* 
bers and in convenient places at the mills, are unquestionably a factor in 
keeping down the infection. Elsewhere in the city of Madras gross soil 
pollution occurs, especially around the huts and tenements. In a section 
of the dty containing several hundred one-room tenements, inspection 
disclosed only one latrine. 

y. Mudis Ua estates. On this group of five tea estates, located seventy 
miles south of Coimbatore, microscopic examination of 794 coolies, for 
the most part recruited from the plains of Madras Presidency, revealed 
91.6 per cent infected; examination by treatment and recovery of worms 
revealed 100 per cent infected. The number of worms harbored by 
seventy-four coolies whose woi-ms were saved after treatment ranged 
by provinces from 21.5 to 205.7 per person, an average of 92.9 (see Fig. 
35, page IS), Hemoglobin estimates on 1,558 coolies revealed an average 
index of 74.8, with 10 per cent of the cases lower than 50. Here again 
no correlation was found between the hemoglobin index and the number 
of hookworms harbored. 

INCIDENCE IN AUSTRALIAN TERRITORY 

By the end of the year 1921 all of the projects contemplated in the origi- 
nal plan for the control of hookworm disease in Australia, embracing 
surveys or control operations in every Australian state and in the three 
territories, were under way. Surveys were completed during 1920 or 
1921 in Tasmania, in New South Wales, in Victoria, in the British Solo- 
mon Islands adjacent to Papua, and in additional areas in the state of 
Queensland. Results to date indicate that Western Australia as well as 
an area in Northern Territory centering in Darwin is entirely free of 
hookworm infection. 

Victoria and Tasmania. In the survey of the sute of Victoria 
no hookworms were found among the 1,629 persons examined. The 
mines were as free of infection as the surface, where climatic conditions, 
particularly lack of rain, are unfavorable to the development of larvae. 
In Tasmania 2,209 fecal examinations revealed only two cases of hook- 
worm infection, both in persons who had arrived from Fiji during the 
preceding seven months. The general climatic conditions of this state 
also are considered unfavorable to the development of hookworm larvae. 

State of Queensland. During the year 1921 surveys were com- 
pleted in nine areas, including the Qoncurry-Hughenden, Longreach- 
Emerald, and Charleville-Dalby districts, which cover about 500,000 
square miles and embrace most of the interior of Queensland. 

Examination of 2,120 persons in the doncuny-Hughenden area 
showed only fourteen, or 0.66 per cent, infected, and all of these fourteen 
had received their infection in other regions. The conditions here with 
respect to rainfall are particulariy unfavorable for the development and 



Fig. 33, — Ancient temples in Siam put at service of 
hookworm commission as headquarters for meetings and 
distribution of literature. Educational activities are an 
essential feature of the world-wide crusade against hook- 
worm disease 



Fig. 34. — Groups of natives assembled for treatment, 
Tupile, Panama. Hookworm campaigns afford an excel- 
lent means of instructing primitive peoples in the rudiments 
of sanitation 
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spread of the disease. In fact, the whole area would seem to be definitely 
non-infectible. 

In the Longreach-Emerald area examination of 759 children at 
selected state schools revealed nine cases of hookworm disease, or a per- 
centage of 1.2. The low rainfall, producing dry soil conditions which 
interfere with the development of the larvae^ and the large tracts of land 
held for pasture, with only an insignificant acreage under cultivation, are 
believed to be responsible for the low incidence. The survey demon* 
strated that the disease is almost certainly absent from the surface; th^ 
coal mines near Qermont, however, were not investigated. 

In the Gharleville-Dalby area 535 school children were examined 
and none were found infected. Here again low rainfall was chiefly re- 
sponsible for the absence of indigenous hookworm disease. 

Investigations were also carried out in a small area of fifty-nine square 
miles centering in the city of Rockhampton, Queensland, In this sur- 
vey 4,931 persons were examined and only 1.03 per cent found to be in- 
fected — a rate too low to call for control operations. The low incidence 
in the Rockhampton district is explained by the fact that the city has 
an effective system of night soil disposal, while the district as a whole 
has little rainfall and but a small proportion of its total area under 
cultivation. The natives of Hammond Island, near Thursday Island, 
were examined and found, owing to their habit of living on the beach, 
to be entirely free of hookwdrm infection. In an area including Bris- 
bane and vicinity the rate of infection recorded was only 1.4 per cent^ 
and worm counts revealed the average severity also to be low. Only 
one small region in the state of Queensland remains to be visited by tht 
survey staff — an area with a small population located at the southern 
end of the gulf of Carpentaria. 

Papua. The territory of Papua, surveyed in 1917 by Dr. J. Hi 
Waite, was again surveyed in 1920 by Dr. S. M. Lambert. The investi- 
gation, covering the seven months from May 14 to December 15, dis- 
closed a high rate of hookworm infection as far as the survey staff was 
able to penetrate the country. 

The total population of the 821 villages under government control is 
estimated at 50,000 and in addition there are 7,000 indentured laborers 
in the colony. The entire population, with the exception of a few whites, 
consists of native Papuans. The suff examined 6,141 indentured and 
633 casual laborers on sixty plantations; 10,372 natives in 166 villages; 
and 759 natives in nine mission schools. On the plantations the rate of 
infection was 65.8; in the villages, 54.9; at the mission schools, 59.7. 
Among the ninety-two white residents examined, only 17 per cent in- 
fection was reoor^d. 

There was little difference in the rate or the severity of infection be- 
tween the villages and the plantations: the average village rate of in- 
fection was cmly 11 points lower than the average plantation rate. 
Grouped geographically the plantation rates ranged from 62.2 to 84.5 
per cent, being highest in the Delta division, where rainfall and tempera- 
ture are high and there is gross soil pollution. The village rates ranged 
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from 33.5 to 79.7 per cent. Marked oootrMt exitted between tbe in- 
fection ratei of villagei in the dry and wet region*, the average being 
13.1 for the dry and 70.9 for the wet. 

Hemo^bin ettimatei on 2,891 infected and 835 non-infected natiret 
■howed the average index of the infected group to be 55.7 ai compared 
with 63.5 for tbe noo^nfected. The low hemo^bin index <A tbe 
non-infected group ii be- 
lieved to be due in the 

with which practically all 
Ptpnan* are infected. 
Qinical hookworm diieaae 
esiited in only 5 to 10 per 
cent of the natiTct ex- 
amined. Ettate nunager* 
report that marked benefits 
in health and (trengtb have 
resulted from the course of 



a feature of the survey. 






^ 



Fig. 35. — Average number of wormi 
harbored by seventy-four coolies at work 
on the Mudii tea estates, Madras Preu- 
dency, India, grouped according to tbe 
cotJies' districts of ori^. Those from 
Ctumbatore were almon entirely of the 
undeanly Panchanut das* 

7 to September 9, 1921. Estimates based 
indicate that appronmatdy 200^000 of the 
changwat harbor hookwornia. 

EzanunatioD of 4,038 persons revealed 
cent; in the four aumphun in w' ' ' 
rate* were 74, 71, 70, and 85 per 
cioB the infection rate wa* 74.9; i 



INVESTIGATION IN 
CHANGWAT LAM- 
PANG, SIAM 

Under the new plan of 
organixation adopted for 
Siam, (urvey units, ^jcrat- 
ing from strategic center*, 
are starting out to cover tbe 
country in an effort to as- 
certain the prevalence and 
scverit)' of hookworm infec- 
tion and to asust tbe local 
authorities in develofnng 
among the people a sanitary 
tense. One such survey- 
that in the changwat Lam- 
pang, mondhol Maharat — 
wai in progress from June 
on the results of the surrey 
275,000 people living in tbe 



infection rate of 75J} per 

examination* were made, tbe 

Among the general popula- 

school children 71.7; among 
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pritonen 73.9; among gendannet 78.3; and among ttddien 78.2 per 

The infection wai of  moderate degree of teverity. From 355 ca*M 
whose Btooli were laved for seven houn after treatment, a total of 
8,181 hookwoimi were obtained, oi" an average df twienty-Jthtee worm* per 
c«*e. Tht largest number of worm* 
expelled bjr any one penon wai 251. 
Hemoglobin determination! made on 
503 ichool children gave, it is true, a 
low average index — 74.5 — but this 
was due to various contributiag 
causes, including, in addition to book- 
worm, malaria and malnutrition. . 



CONTROL EFFORT IN 
BRITISH HONDURAS 

Ad infection survey carried out in 
British Honduras from February 7 
to May 24, 1916, under the directioo 
of Dr. L. W. Hackett, who was lent 
for the purpose by the Board, awak- 
ened considerable interest among the 
people, and on September 15, 1917, 
systematic examination and treatment 
were begun. Through courtesy d 
Government the Board has received a 
copy of the report of the campaign, 
prepared by Thomas Gann, the medi- 
cal officer in charge, showing results 
accomplished up to May, 1921. 

Approximately 15,000 of the colony's 
tout population of 40,458 live in local- 
ities where the infection is so law 
as not to necessitate treatment. Of 
the remaining population, practically 
four-fifths have been reached by the 
treatment, staff. Resurvcys made 
during 1920 of districts whose inhabitants were treated two or more 
years previously, show substantial reduction in the incidence of in- 

The excellent results accompGshed toward stamfring out the tUsease 
are due in no small degree to the stress that ba* been laid on soil 
sanitation. From the bc^nning police and health authorities have 
insisted upon the provision of suitable latrine accommodation, until it 
may be said that at present nearly every place in the colony is provided 
widi adequate sanitary latrines. The exceptions are certain remote 



hospital, Vere area, Jamaica, 
1918^1921, inclusive. Follow 
ing the anti-hookworm cam- 
paign in this area in 1920 there 
was a significant reduction in 
hospital cases 
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Cuib and lodun villagei, ionu imall MUlemcnt* ot a few houtet each, 
and lumber and othec campi compoced, u*ually, of onljr temporary 
haUtatioDt. 

SURVEYS IN HISCBLLANBOUS AREAS 

D Dutch Guiana, invcttigation 
A operation* *howed 92.2 per cent 
infection. A complement of 
from 300 to 400 worms wai not 
unusual; two penoni after a 
■ingle treatment expelled more 
than 1,300 wormi. From the 
republic of Colombia high 

be reported, the average for the 
areas embraced within the con- 
trol program of the year being 
M per cent. In Quebradillas, 
the first area to be worked under 
the new plan of control ap- 
proved for Porto Rico, an 
infection rate of 86.2 per cent 
was recorded among the 7,107 
periona examined. Many severe 
cases were noted, though worm 
counts and hemoglobin estima- 
tions do not reveal a very severe 
general infection. In Jamaica 
an average infection rate of 39 
per cent is reported for the dis- 
tricts worked during the years 
1920 and 1921. In this colony 
a striking difference ii reported 
in the infection rates for wet 
and dry districts, the average 
being 85 per cent for the former 
and only 10 per cent for the 
latter. The infection rate for the 
British Solomon Islands, just 
surveyed, is reported as 24.7. 

BENEFITS OF HOOKWORM TREATMENT 

ImproTement In Health and Fhyilcal Condition, Jamaica 

Statistics for the lionel Town hospital in Jamaica, a 
which serves the ei 



N 
9 H 


1. 






M 








1^ 


444 


IM 


i»n 


J^ 


ttU. 



Fig. 37.~Effect of hookworm 
treatment administered in the Rio 
Cobre Home, Jamaica. The inci- 
dence of hookworm infection among 
the inmates was reduced and the 
hemo^obin index raised 
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1919, and April, 1920, show tliM during 1918 «nd 1919 the sverage 
daUy number of pitients WM Beventy-«ghl, and during 1920, Mveoty- 
two. In 1921, following a campaign against hookwonn diteate in tlw 
area, it dropped to fifty-teven —  decrease in one year of 20.8 per Gent 
(see Fig. 36, page 77). Before 1920 more than 80 per cent of the patient* 
admitted to the hospital were infected 
with' hookwonn diieaie, as compared 
irith not more than 5 per cent during 
1921. 

At another institution in Jamaica, 
the Rio Cobre Home, thirty-two chil- 
dren out of the seventy-two examined 
in December, 1920, had hookworm 
diteaie; in November, 1921, following 
a campaign against the disease in 
which all infected children recdved 
treatment, only eleven out of sixty 
examined were found to be infected. 
Meanwhile the average hemoglobin 
of all children in the institution had 
risen from 65 to 85, an increase of 
30.8 per cent (see Fig. 37, page 78), 
and the average weight had increased 
from 46.5 to 51.6 pounds, or 11.0 per 
cent. Twenty-five of the children 
examined in 1921 were among the 
group of thirty-two who were cared 
of hookworm disease a year before, 
and eight of them were found to have 
been re-infected — a re-infection rate of 
32 per cent. 
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Fig. 38. — Hemoglobin indices 
of 18,514 {arsons in Cotu Rica. 
Compare index of the group not 



infected with hookworm disease 
with that of the infected per- 
sons before treatment as well ai 
after cure. In this country in- 
creased appetite, blood regen- 
eration, and improved health 
prompuy followed 



Recent official government corre- 
spondence from Mauritius calls atten- 
tion to the fact that by means of 

control measures in Sumatra during _^_^_ ^ „.„„ 

the period from 1906 to 1918 the for hookworm disease 
proportion of first-class coolies (those 
not infected, or only lightly infected, with hookworms) rose from 
3S to 90 per cent, while that of moderately infected coolies fell from 
SO to 10 and thatofseverely infected from IS toO.S percent. The number 
of badly infected coolies on insanitary estates in this colony averaged 
ten; on sanitary estates, three. The sanitary estates showed 1.8 per 
cent of coolies sick; the insanitary, 3 per cent. 

Three estates in Sumatra which, in spite of all recommendations, 
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refused to adopt hookwonn co ntr o l meMoret, had in the ooune of two 
and one half yean 4^657 admissiont to hotpitaL Three other estates 
with a laboring force of the same size which did adopt these measures 
had only 1,034 admisiaons — a difierence of 78 per cent. One hospital 
admission represented on the average twenty-two days of treatment, 
which, reckoned at fifty cents a day, meant an aggregate loss of no less 
than 40,000 guilders during a period of only two and one half years. 



11 

LIFE OF HOOKWORM EGGS AND LARVAE IN 

THE SOIL 

The department of medical zoology of the School of Hygiene and 
Public Health of the Johns Hopkins University dispatched to the island 
of Trinidad, British West Indies, during the summer of 1921, an expedi- 
tion to study the life of hookworm eggs and larvae in the soil. The 
expedition was under the direction of Dr. William W. Cort of Johns Hop- 
kins University and was aided by a subvention from the Board. Those 
who took part in the investigation included Dr. James E. Ackert of fhe 
Kansas State Agricultural College, Mr. Donald L. Augustine of Johns 
Hopkins University, Dr. George C. Payne, the Board's director in Trini- 
dad, and his wife, Dr. Florence King Payne. The party from the United 
States sailed from New York May 5 and returned September 17. The 
work was conducted with the active oo-operation of the Government 
ancylostomiasis commission and was carried out at Princes Town, in the 
south central part of the island in an area where sugar-cane cultlvadon 
predominates and over 70 per cent of the people are hookworm infected. 

Finding of Unsheathed Hookworm Larvae in the Soil. Al- 
though various investigators have reported that under certain conditions 
mature hookworm larvae may lose their sheaths while still living in the 
soil, the general opinion has prevailed that they normally pass this period 
of their existence enclosed in sheaths and complete their second larval 
molt only when penetrating the human skin. Both field and laboratory 
studies in Trinidad showed, however, that it is a common occurrence for 
mature hookworm larvae to lose their sheaths while continuing to live in 
the soil. The loss of sheath, moreover, did not render the larvae non- 
infective. 

Of a total of 4,265 mature larvae isolated from a series of 108 positive 
soil samples taken from an area of a sugar-cane field heavily polluted by 
individuals infected with hookworms, only 42 per cent were enclosed 
within the protective sheath. The finding was further supported by the 
studies of conditions under which hookworm eggs hatch and develop 
and of the migration of infective larvae, both of which showed that a 
proportion of the larvae became unsheathed while in the soil. The 
discovery will doubtless call for a revision of many former ideas that 
have resulted from a study of sheathed forms. 

Length of Life of Larvae in the Soil. The discovery that so 
large a proportion of the larvae shed their skins while still living in the 
soil introduces a new factor for consideration in determining the length of 
larval life. Under favorable conditions this molting was not found to 
shorten the life of the larvae, although in unfavorable environments it 

8i 
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did seem to decrease somewhat their chances of survival. Tropical tem- 
perature and other environmental conditions which tend to increase the 
activity of the mature hookworm larvae were found to shorten their 
lives through the more rapid using-up of the stored food material. 

The Trinidad investigations showed that the life of larvae in the soil 
seldom exceeds six or seven weeks. Heretofore it had been believed that 
under favorable conditions of temperature and moisture they lived for 
months or even years. In the cane-field area, where there was intense 
soil infestation, the number of larvae was reduced more than 90 per cent 
within three weeks after soil pollution was stopped, only a very few larvae 
being left at the end of six weeks. Laboratory experiments with differ- 
ent soils under different conditions showed, too, a great reduction in the 
number of larvae in two or three weeks and an almost complete dying 
out in six weeks. 

Relation of Chickens to Spread of Hookworm Disease. So 

far as Trinidad at least is concerned the expedition reported that chick- 
ens help to limit rather than to spread the disease. The great majority 
of hookworm eggs ingested by chickens failed to produce infecrive hook- 
worm larvae after passing through the chickens' alimentary tracts, the 
failure being attributed in part to the breaking of eggs in the gizzards, 
to injury from urine in the chicken feces, and to malnutrition of the larvae. 
Although chickens that have swallowed bookworm eggs day after day 
may establish dangerous infective spots around drinking receptacles; 
although they may carry eggs and larvae from places unfavorable for 
their development and deposit them in favorable environments; and al- 
though they may transport to dooryards and other places traversed by 
barefooted persons human stools voided in out-of-the-way localities, the 
reduction of mature hookworm larvae brought about by the fowls was 
nevertheless found to be more than sufficient to offset the establishment 
of these additional infective spots. 

Relation of Pigs to Spread of Hookworm Disease. The dis- 
covery of a new species of hookworm (Necatar suillus) as being of com- 
mon occurrence in the domestic pigs of Trinidad marked the study of the 
r61e played by pigs in disseminating the infection. The investigation 
showed, moreover, that the pig, ranging freely, is an important factor in 
the spread of hookworm infection. A high percentage of human hook- 
worm eggs ingested by pigs were found to produce infective larvae, the 
hatching, during the rainy season in Trinidad, usually occurring within 
five days. 

Effect of Hookworm Control Measures. To determine the 
sources of human infection and to learn the effect of a control campaign 
on soil pollution, on soil infestation, and on human infection, ah intensive 
epidemiologic study was made of an .area in a sugar estate. Of 146 
East Indians and negroes living in the area chosen for study, 117, or 82.4 
per cent, were found to be infected with hookworms. A series of three 
treatments greatly decreased the proportion of persons infected as well 
as the total number of worms harbored. 



Fig. 39. — Group assembled to hear lecture and receive 
treatment for hookworm disease, Fusagasuga, Colombia 



Fig. 40. — Exhibit on hookworm disease at the National 
Agricultural Exposition, Brisbane, Australia 



Fig. 41. — Negro family, residents of Federal District, 
Bra^l. All except mother treated in 1919 for hookworm 
disease. Mother first treated in 1921, expelled 123 hook- 
worms; other members of family, re-treated in 1921, ex- 
pelled average of six worms 



Fig. 42. — Examining board and other apparatus used in 
Jamaica in examining fecal specimens by the salt-flotation 
process. Great speed, accuracy, and economy are resulting 
from this and other improved methods of diagnosis 
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First inspectioii showed soil pollution in the area to be widespread and 
gross, though concentrated at certain easily accessible places in the cane 
fields near the barracks. S(mI samples showed little soil infestation ex- 
cept along the heavily polluted strip of can^.^ The building of adequate 
latrines and the carrying on of an educational campaign effected great 
reduction in pollution in the cane field. A series of soil samples taken at 
intervals showed a rapid dying out of infective hookworm larvae, so that 
in about six weeks soil infestation was practically eliminated. 

Examination of soil samples indicated that even if moisture was pres- 
ent, conditions on the clay loam soil were not favorable for the develop- 
ment of hookworm larvae unless there was considerable protection, 
especially by vegetation; and an analysis of the habits of the people in rela- 
tion to the distribution of soil infestation suggested that most of the heavy 
infection was due to the practice of defecating at selected places in the 
cane field. The localized character of soil infestation, especially in the 
cane field, showed that there was little migration of infective larvae, 
although there was evidence that the larvae could be carried considerable 
distances by water. 

Epidemiolo^c Study on Cacao Estate. Examination of the 
people living in three houses on a cacao estate showed a heavy infection 
with hookivorms. As in the case of the sugar estate, pollution of the 
soil was confined almost entirely to definite spots, ''natural latrines," 
in the cacao grove near the barracks. Here, again, examination of soil 
samples demonstrated that the larvae did not migrate and that almost 
all the human infection was derived from visits to the natural latrines. 
Even in this grossly polluted strip of soil, however, the findings were some- 
what irregular, indicating that conditions were not always favorable for 
the larvae to develop. Six weeks after three routine treatments had been 
given, soil samples taken from the former heavily polluted spots showed 
marked reduction of soil infestation. 

Migration of Larvae in Soil. Studies of migration showed defi- 
nitely that hookworm larvae do not move from their original place of 
development unless carried away by the action of water or on the feet of 
man or one of the domestic fowls or animals. Larvae placed on moist 
soils did not migrate in periods of from fifteen hours to forty-two days. 
Not only did they not migrate even when their environment became 
unfavorable, but in the course of the experiment there was, through the 
dying out oif the larvae, striking reduction in their numbers, the rate of 
reduction increasing with the passage of days. 

Position of Larvae in the Soil. Infective hookworm larvae un- 
der the most favorable conditions of moisture and temperature were found 
to remain on or near the surface of the soil. They crept up pieces of 
wood, decaying vegetation, and other objects only as far as a film of 
moisture extended. They were not found within drops of water collected 
in the axils of leaves or green plants, nor upon the leaves themselves. 
At the centers of soil infestation they were found on the leaves or twigs 
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when the latter were moist. Whea the leaves or twigs were dry, the 
larvae retreated to the underlying soil. 

GREATER SPEED AND ECONOMY IN FIELD OPERATIONS 

The demonstration by Cort and his associates that the life of hookworm 
larvae in the soil is much shorter than had been commonly supposed; that 
the larvae do not migrate; and the earlier demonstration by Smillie that 
hookworms are slowly acquired and slowly lost, find complete confirma- 
tion in the results of the 1921 resurveys of Governor's Island and Jaca- 
repagua, Brazil (see pages 33 to 35). Not only do these findings abun- 
dantly confirm the fundamental soundness of the working methods that 
have been employed to effect the control of hookworm disease, but they 
indicate the lines to be pursued in future efforts to secure greater speed, 
economy, and efficiency in field operations. With the data now at hand 
it is possible to formulate a simplified plan of procedure based, not on 
removing the last hookworm from every infected individual, but on keep- 
ing reduced to a point at which they do no serious harm to the indi- 
vidual or to the community, the number of worms harbored. A paper 
recently published by Dr.. Smillie gives the details of a method he has 
evolved to meet this end.^ 

Plan of Control for HeaTily Infected Areas. In communities 
where almost all the people are soil workers — ^poor, ignorant, barefoot, 
spending ten or twelve hours daily in the fields, and subjected to all the 
factors that tend toward heavy infection — ^Dr. Smillie recommends a 
preliminary treatment campaign in which three treatments of a standard 
remedy would be given to all workers in the soil. Simultaneously the 
attempt would be made to secure the installation of latrines at not less 
than three fourths of the houses. After this proportion of the homes had 
sanitary latrines a second treatment campaign would follow. In the 
second campaign every positive case would receive only one treatment, 
and special effort would be made to treat all who work in the soil. Fol- 
lowing this, a small staff would be stationed permanently in the commu- 
nity to secure the continued construction and maintenance of latrines, to 
treat newcomers, and to serve as the basis for a future rural health unit. 

Plan for Lightly Infected Areas. In communities whose in- 
habitants generally are in better circumstances, accustomed to a better 
mode of living, and less severely infected, he recommends treating twice 
all positive cases except soil workers, whom he would treat three times, 
and at the same time inaugurating a campaign of latrine construction. 
Upon completion of treatment a small staff, who would remain to con- 
tinue the work of latrine construction and to treat newcomers, would 
devote certain days of each week to general dispensary work, when they 
would treat any hookworm infected persons who came to the clinic. 
Here, again, the small unit would serve as the basis for extending perma- 

1 The Results of Hookworm Disease Ptophylaads in Bnuil. by Wilson G. Smillie. 
The American Jomrnal efHygimUt January, xpaa, v. a. No. i. s»p. 91-94. Same re- 
printed. 
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nent rural luutaiy activitiM throughout the community. While hook- 
worm infection mnild not be eradicated by either of these plaai, 
bookworm ditease would be adequately controlled if latrinet were coin 
■tructed and faithfully maintuued and uied. 

Mass Treatment In Absence of Latrine ProWrion. In com- 
munitiet whose inhabitanti auffer with severe hookworm disease and who 
«ther cannot or will not build and uie latrines, treatment is the only 
method of attack that can be uied. The Brazilian experience showi that 
an individual who recdvei two standard treatmenu and is thus freed of 
practically all his hookworms, but who reverts to the conditions of living 
which produced his first infection, does not usuaily regain a large comple- 
ment of worms unut at least three year* have elapsed. Under such 
drcumstances it is therefore safe to follow the plan of ^ving all individ- 
vali a standard treatment once a year. 



Fig. 43. — Number of persons examined and treated in world-wide camr 
paign a^intt hookwonn diteatc, 1910-1921, inclusive, by main geograph- 
ical divisions (for details, see Table I, page 124.) 



EFFECTT OF SALT ON VUBILITY OP HOOKWORM BGGS 
AND LARVAE 

A limited study of the effect of salt on the viability of hookworm egg* 
and larvae, carried out during 1921 by Dr. Fred C. Caldwell, director of 
hookworm oontrd in Panama, showed that (or all practical purposes sea 
water prevent) the development of larvae. Particularly favorable con- 
ditions for the study were afforded by the habits of the San Bias Indians, 
who hve on 227 islands stretched along 130 miles of coast and have the 
time-honored, inviolate custom of defecating in the sea. Non-Indian 
rCMdents, however, frequently p^ute the scnl. In a number of localities 
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on three itUnd* having the lame climatic condition!, the avenge rate of 
infection among 595 Indiani examined waa oidy 4.7 per cent, ai compared 
with the rate of 62.9 per cent among thirty-five noa-Indian rciidents. 

In the Spanish village of Puerto Obaldia on the San Bla* coast, when 
«oil pollution was general, every person examined was found infected. A 
large proportion of the non-Indian population of all three of the island* 
had lived for considerable periods in the city of Panama, a fact that it 
doubtless responsible for the rate of infection being lower among them 
than it would have been if they had spent their whole Uvea on the islands. 
All the infected Indians had either spent extended periods on the mainland 
or had lived in close association with Jamaicans or Colombians while 
engaged in the gathering of rubber. 
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Kg. 44. — Sanitary ooaditions on first and last inspections compared 



improvement ha* gone band-in-hand with 



APPAKATUS FOR RECOVERING HOOKWORM LARVAE 
FROM THE SOIL 

The staff engaged in the investigations in Trinidad used irith much 
success, in every phase of thetr work, a modification of the apparatus in- 
vented by Baermann for recovering larvae from the acul. It penditted 
determination to be made of the exact sources of infection through exami- 
nation of large number* of toil samples from various part* of areas to 
which hookworm disease was prevalent; it enabled the staff to follow 
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dotely the reductbn of loil infectivity that resulted from the elimination 
of toil pollution; and it made possible not only a careful study of the con- 
ditions under which the eggs develop, but also of the extent of migration 
of the larvae, the rate of unsheathing, and the length of larval life in differ- 
ent kinds of soil. 

The apparatus consists of a glass funnel almost filled with water and 
with the outlet closed by a clamped piece of rubber tubing. The soil 
sample is placed in a sieve so fitted into the funnel that the level of the 
water is above the lower surface of the soil, thus bringing the soil sample 
into contact with water of a considerably higher temperature than that 
of the soil. Under these conditions a large proportion of the nematodes 
pass from the sample into the water, where they can be collected and 
counted. 

For examining soil samples of half a pint or more, large glass funnels 
eight inches in diameter, and specially prepared brass sieves seven inches 
in diameter, three inches deep, and with a one millimeter mesh, were used. 
To prevent small particles of soil sifting through into the funnels the sieves 
were lined with one or two thicknesses of cloth. It is possible to substitute 
for the sieve a piece of wire screen covered with cloth, of such a size that 
it can be fitted down into the funnel. The sieves have the advantage^ 
however, of being more easily handled in changing samples of soil. 
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DIAGNOSIS OF HOOKWORM DISEASE 

WILLIS SALT-FLOTATION TECHNIQUE 

The Willis salt-flotation technique of stool examination found added 
favor in the work of the year. It is proving particularly valuable for de- 
tecting light infections usually missed by the less refined plain smear and 
centrifuge processes. In Salvador, for example, it increased by 10 to 
15 per cent the number of specimens found positive with the aid of the 
centrifuge. In Ceylon 449 additional positives were found in a group of 
1,569 specimens — an increase in efficiency of 28.6 per cent. 

The process calls for adding to the feces a saturated solution of coarse 
table salt drop by drop until the container in which the specimen is re- 
ceived is filled to the brim. The mixture is thoroughly stirred and al- 
lowed to stand for a few minutes to permit the ova to rise. A dean 
polished slide is then placed on the container in contact with the surface 
of the fluid. In a short time the ova adhere to the slide, which is re- 
moved and examined with the microscope. The method is so simple, 
efiicient, and economical that it is rapidly coming into use in all countries. 
Tests in Queensland showed that as compared with the brine flotation 
method the Willis technique had the advantage of being quicker; of re- 
quiring less apparatus, no steel wool and no wire loops being needed; of 
using less salt solution; and of permitting the discarding of the tins after 
use and so offering no possibility of ova being carried from one tin to 
another. 

To facilitate examination by the Willis method Dr. MoUoy, in Nica- 
ragua, has improvised a special board which has proved effective in field 
work. The board — the end of a box in which gasoline is shipped — ^meas- 
ures 13} by 9} inches, and is covered on one side with a piece of tin to 
facilitate washing. To this board are nailed, in two rows, the tops of 
ten containers. The specimen containers are placed in these tops before 
the salt solution is added. The board is of a convenient size to handle 
and is easily cleaned. 

LANE LEVITATION METHOD 

Colonel Sir Qayton Lane, who has been at work for several years 
seeking to develop a technique of stool examination that will combine 
the utmost simplicity with the greatest refinement, recommends a levi- 
tation process and stresses the advisability of using chemicals to preserve 
the stools and so permit their examination under more favorable circum- 
stances than are usually found in the field. The fact that levitation may 
be applied as successfully in preserved as in fresh stools, if certain disin- 
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fectants are used, offers the hope that it may prove practicable to effect 
further economy and efficiency by dissociating diagnosis, in time and 
place, from the other phases of hookworm work. 

Dr. Lane finds that the process of levitation when properly carried out 
collects in a condition of full visibility an average of ten times as many 
eggs as can be secured by other methods of slide preparation. In Bengal, 
for instance, he added by levitation about 10 per cent to the infection 
figures obtained from strained and centrifuged films; and Dr. Mhaskar, 
testing the results of examination by searching the stools for hookworms 
after a vermifuge had been given, found that levitation had disclosed 7 
per cent more positive cases than had been yielded by ordinary film 
examination. Dr. Lane is continuing his studies with the aid of a small 
subvention from the Board, and proposes to establish, by actual counts of 
eggs in fixed quantities of stool, what proportion of the eggs are lost and 
what proportion are collected in a condition of full, uncamouflaged visi- 
bility, in examinations by the plain smear, the centrifuge, the salt flota- 
tion, and the levitation techniques. In each case comparison will be 
made of the figures for stools treated and stools untreated by chemical 
preservatives. 

ESTIMATING SEVERITY BY COUNTING EGGS IN FECES 

Dr. W. G. Smillie conducted in Brazil during 1921 a test in which he 
sought to ascertain the possibility of estimating the severity of infection 
by counting the ova in the microscopic field. One hundred thirty-five 
cases harboring an average of thirty-two worms each, forty of which had 
been found negative with the microscope, were includ«l in the test. 
The centrifuge method of examination was used, and the positive cases 
were classified into five groups in accordance with the number of ova 
found in the stools. The cases were later treated and all their worms 
expelled. 

So far as general averages were concerned there was a definite relation- 
ship between the number of ova in the stools and the number of worms in 
the intestines, but in individual cases the due afforded by a single exam- 
ination of the stool was very unreliable. One individual having very 
abundant ova harbored only twenty-three hookworms; while others hav- 
ing so few ova that they were found only after long and careful search, 
harbored from 150 to 200 hookworms. 

DIFFERENTIATION OF HOOKWORM AND STRONGY- 

LOID LARVAE 

In the routine examination of feces in field laboratories it is difficult 
to distinguish hookworm from Strongyloid larvae. Dr. Smillie has 
evolved a simple process for identifying xht larvae, based on the marked 
differentiation that takes place as they mature. The technique results 
in many specimens being found to contain Strongyloides that are unrecog- 
nized by routine microscopic examination. 



9^ 



INTERNATIONAL HEALTH BOARD 



At the end of the day's work specimens containing the larvae to be 
identified are prepared in a Petri dish of standard size. In the center of 
the dish a circle from five to seven centimeters in diameter is drawn with 
a wax pencil or with cocoa butter. Within this circle are placed from one 
to two grams of feces and from one to two mils of water. The dishes are 
covered and allowed to stand at a temperature of from 75^ to 90° Fahren- 
heit. The cultures may be observed on the following morning — ^fourtcen 
hours after preparation, — ^and again on the second morning — ^forty hours 
after the culture was begun. The top is removed from the Petri dish 
and an ordinary hand lens is used in searching for larvae in the water sur- 
rounding the feces. During the interval of fourteen hours the larvae 
leave the feces for the surrounding water and swim freely about in large 
numbers. 

The different habits and sizes of the two larvae render identification 
easy. . The Strongyloides occur in two forms: the first as free living adult 
males and females, which usually appear near the margin of the feces 
and are of a size to be readily visible to the naked eye; and the 
second as filariform Strongyloid larvae found at the very periphery of 
the water, usually with their bodies at a right angle to the circle, and in 
active, even frantic, motion. Hookworm larvae differ from the free 
living Strongyloides in that they are many times smaller and are usually 
found at or near the fecal margins. They are sluggish in motion and thus 
offer a marked contrast to the active filariform Strongyloid larvae. 



IV 
MALARIA CONTROL 

ANTI-MOSQUITO MEASURES: SOUTHERN STATES 

Malaria control by anti-mosquito measures made marked progress in 
the Southern States during the year. Despite unfavorable financial and 
climatic conditions a total area of 225 square miles was controlled and a 
total population of 228,740 persons protected. Through joint coopera- 
tion between the town and county authorities, the state boards of health, 
the United States Public Health Service, and the International Health 
Board, new demonstrations were conducted in twenty-six towns in the 
states of Alabama, Arkansas, Georgia, Louisiana, Mississippi, North 
Carolina, South Carolina, Tennessee, and Texas; and in thirty-iive other 
towns in these states and in Virginia supervision was given to the main- 
tenance of control established in previous years. A considerable number 
of towns also conducted control measures on their own initiative and 
without outside assistance, a number of transportation and industrial cor- 
porations interested themselves in anti-mosquito activities, and from the 
towns the work began to spread to rural communities. 

Measures Employed* In the work of control, effort centers on 
the elimination of the breeding places of malaria mosquitoes. The 
measures employed consist of simple drainage, filling borrow pits and shal- 
low pools, channeling streams, clearing the margins of streams and ponds, 
removing obstructions, letting in the sunlight, oiling, and enlisting the 
services of the top minnow {Gambusia afinis) to keep down breeding. 
It is necessary also to protect unscreened or unsatisfactorily screened 
wells and cisterns and to remove or cover old tin cans and similar artificial 
containers. 

In all towns in which work is conducted preliminary surveys are made 
to determine whether effective malaria control can be secured at reason- 
able cost. Whenever possible the surveys are made late in the summer 
or in the autumn of the year preceding the beginning of control effort. 
The drainage operations are usually so planned as to be practically com- 
pleted before the mosquito season opens. 

The measures employed, while practically eliminating the malaria 
mosquito, do not guarantee freedom from the mosquito as a pest. A sig- 
nificant decrease in the numbers of all mosquitoes — Culex as well as 
Anopheles- — results, but it is much more difficult and expensive to obtain 
freedom from all mosquitoes than from Anopheles alone. To obtain 
complete mosquito control careful inspection of backyards and surround- 
ing premises is required. 

ResulU and Costs. ^ Figures 11 and 12 (pages 19 and 20) exhibit 
typical results accomplished. The reduction in malaria on the basis of 

lAHoost figures given in this paregrapheidade the expense of general supervirfon. 
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physicians' calls is in the case of some towns as high as 90 per cent. 
Figures showing the reduction effected are not available for all towns, 
however, as information concerning malaria incidence is seldom recorded 
for the years that precede the control program. 

Several towns reported that the control operations resulted in malaria 
being completely eliminated. Physicians were practically unanimous in 
reporting a marked reduction in the number of their visits for malaria, 
and pharmacists stated that there had been a noticeable diminution in 
the demand for chill tonics and similar proprietary ** remedies" for malaria. 

In the new towns the cost of original installation during 1921 ranged 
from 3225 for the town with the lowest cost to 36,234 for that with the 
highest, the total for the twenty-six amounting to 367,411. Inasmuch 
as a total population of 67,063 was protected, distributed in towns 
var3ring in size from 268 to 13,088, the cost per capita was 31-01. In 
the other thirty-five towns the maintenance measures protected a total 
population of 161,677 at an average cost per capita of only twenty-five 
cents. 

Data submitted by thirteen of the twenty-six installation towns indi- 
cate that the average first year's cost of each main feature of the work 
was as follows: ditching 3345 per mile, clearing streams 395 per mile, 
and oiling 33 per mile. The average cost of maintenance was 316 per 
mile. Premises were inspected for mosquito breeding at an average cost 
of six cents. All of these costs, of course, are subject to wide variation 
depending upon conditions to be met. Nevertheless, it is felt that the 
averages are fairly representative. In some towns natural conditions 
made possible control at trifling cost. Thus, in Bullard, Texas, conth>l 
was secured for only 366.83, of which 311 '83 was spent for oil and 355 
for the labor of applying it. 

The effectiveness of the control program is well illustrated by statistics 
for the town of Lake Charles, Louisiana. This town, with its popula- 
tion of 13,088, was embraced within the extra-cantonment zone in which 
anti-mosquito measures were carried out by Government during 1917. 
For that year the estimated calls for malaria numbered 250. The next 
year, following the installation of control measures, the calls dropped to 
eight. Upon the close of the war control effort in the town and vidnity 
was permitted to lapse, with the result that the cases of malaria rose to 
500 for the year 1920. In 1921, following the renewal of control effort 
in April of that year, the total number of cases was only fifty. 

Economic Value of Work. Complete data are not available to 
show the economic loss that results from malaria, and estimates are in 
most cases difficult to make. Nevertheless, certain facts and figures 
collected during 1921 are at hand to indicate the saving in dollars and 
cents effected by the application of control measures. 

Thus, the town of Lake Charles, Louisiana, sustained during the year 
1920 losses from malaria estimated at 326,000. During 1921 control 
measures, which practically stamped out malaria and eliminated this loss, 
were applied at a cost of only 34,965, representing a saving to the town 
in its malaria bill of 321|035| or 81 per cent. A^ain, Mr. George L. GrogaQf 



Fig, 45. — Ditch along railroad embanfement, before and 
after draining, Demopolis, Alabama. Minor drainage 
operations constitute the chief feature of anti-mosquito 
s as conducted in the Southern States 



Fig. 46. — "V'-shaped ditch, a part of the drainage sys- 
tem installed to control malaria in and near La Pucbla- 
Rivas, Nicaragua 



Fig. 47. — Anti-malaria, impounding water experiment at 
Mound, Louisiana. View across bayou, 700 yards above 
dam site, before clearing 



Fig. 48.— Same as Fig. 47, showing bayou filled with 
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manager of the Grogan Lumber Company at Gladstell, Texas, states 
that the installation of control measures during 1921 cost the town a total 
of {5,036 and protected 500 people. In this instance the first year of 
control cut the company's malaria bill in half. 

Public Appreciation. The work is meeting with high favor in all 
the states, as is evidenced by the fact that in practically all the towns 
where it has been begun there is almost no opposition to its continuation.^ 
Many of the towns in which demonstrations are made continue the drain- 
age work during the winter months and in the spring have the ditching in 
good order for early work to prevent mosquito breeding. 

The town of Crossett, Arkansas, continued control measures during 
1921 for the sixth consecutive year at a cost of 35,349 for the year; the 
town of Hamburg, Arkansas, completed its fifth, and the towns of Lake 
Village and Dermott, Arkansas, their fourth, successful year of malaria 
control (Figs. 11 and 12, pages 19 and 20, exhibit results accomplished). 
In all these towns the bulk of the citizens heartily endorse the work and 
there is every indication that it will henceforth be carried on as a regular 
municipal function. 

Consolidation and Extension of Service. The work of the year 
has been characterized by a growing tendency to center control measures 
in the county health departments, and to arrange through them not only 
for the initial installation but for subsequent supervision and maintenance. 
The state boards of health are also taking active interest in the work, 
and many of them are securing their own malaria control personnel. 
During the year the Board assisted six of these states — ^Alabama, Arkan- 
sas, Mississippi, Missouri, South Carolina, and Virginia — in providing 
supervisors to assume direction of comprehensive plans for the control 
of malaria within their borders. The state boards of health have made 
creditable progress in securing legislative appropriations for developing 
and aiding in measures for the control of malaria. It is estimated that 
six states expended at least $50,000 in this way during 1921. Future 
plans contemplate the expenditure of much larger sums in this work. 



COUNTY-WIDE ANTI-MOSQUITO MEASURES 

The effectiveness of county-wide malaria control operations under the 
direction of a full-time county health ofiicer was demonstrated during 
the past year in several Alabama counties. The effort grew out of the 
work conducted during 1920 in several towns of the state, which awakened 
interest in malaria control and suggested to the State Board the idea of 
attempting to carry out similar measures in both towns and rural districts 

1 Following the original survey and before control effort is inaugurated the towns 

aree to defray certain items of expense associated with Uk worlc. as weU as to set 
de in future years the sums necessary for its maintenance. The agreement en- 
tered into with the towns contains careful estimates of original installation as wdl 
as maintenance costs. Persons who may be interested in the particulars of this 
phase of the work will be furnished a sample copy of the agreement upon applicat$oi| 
to ^ }nteni||tiona| Health Board, 6i ^roadway, ^ftw York City. 
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through the county health departments. A malaria control engineer 
was added to the staff of the State Board, to co-operate with the county 
health officers, and Calhoun, Talladega, Sumter, Morgan, and Tusca- 
loosa counties were selected for the work. From the inception education 
and publicity were stressed. 

Extent of Control ££fort Undertaken. Acdve operations were 
begun April 1, 192 L By the end of April control effort was going for- 
ward in nineteen centers of population. Gradually other towns, and 
later the inhabitants of certain rural areas, took it up, until by the first 
of September it was under way in thirty-two towns and in fourteen rural 
districts. In some towns the regular city employes devoted to the work 
such time as was needed; in others the town marshal, assisted by prison- 
ers, attended to it; in others still the towns paid nominal fees to some of 
their citizens. During the progress of operations in the five counties a 
total of 108 miles of ditches were dug, 1,298 miles of waters were oiled, 
and 86 miles of vegetation and other obstructions were cleared away from 
the banks of streams, ponds, and similar bodies of water. In addition 
136 separate water deposits were stocked with the larvae-consuming 
top minnow, for the free distribution of which hatcheries were established 
at convenient locations in several of the counties. 

Results and CSost. In the rural districts of all the counties many 
streams, lakes, and ponds were stocked with fish and many miles of ditches 
were dug. In one county in particular, where practically the sole source 
of Anopheles mosquitoes was stock ponds and small fish ponds, hundreds 
of these were stocked with Gambusia or were so cleaned by their owners 
that effective fish control was obtained. As a result a tremendous area 
was practically freed of Anopheles mosquitoes. The population protected 
in the several counties was 92,000, the total sum expended 33,108.11, 
and the cost per capita thirty-four cents. 



ANTI-MOSQUITO MEASURES UNDER TROPICAL 

CONDITIONS 

Efforts to adapt to tropical conditions the anti-mosquito measures 
whose value has been so convincingly demonstrated in the Southern 
States were continued in Porto Rico and Nicaragua during 1921. In 
both countries control is being sought by the use of top minnows, supple- 
mented in Nicaragua by drainage and in Porto Rico by drainage and oil- 
ing. The complete results of the Porto Rican experiment are not yet 
known. The data at hand indicate that under tropical agricultural 
conditions in Porto Rico malaria cannot be controlled unless Anopheles 
breeding is prevented for a distance of at least iH miles from the nearest 
house. 

Demonstration in La Puebla-Rivas, Nicaragua. During 
March and April, 1921, surveys were made in two towns of Nicaragua — 
Buenos Aires and La Puebla-Rivas — to determine the feasibility of under- 
taking malaria control by anti-mosquito measures. The surveys resulted 
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in the recommendation that experimental effort be undertaken in an area 
embracing approximately three square miles, forming part of the town 
of Rivas and the adjoining semi-rural district, really a part of the town, 
known as La Puebla. The work begun here in June has shown conclu- 
sively that and-mosquito measures are applicable for the control of malaria 
in tropical towns, certainly under the conditions that exist in the towns 
of Nicaragua. The undertaking has awakened much interest in neighbor- 
ing communities, a number of which are requesting assistance along 
similar lines. n 

Results and Ck>sts in La Puebla-Rivas. No data are available 
for physicians' calls in earlier years. However, 43.6 per cent of the total 
population of 1,416 gave a history of attacks of malaria during the pre- 
ceding twelve months. Examination of the blood of 200 persons, made 
for the purpose of checking the history index, yielded 139 positive results 
among 152 persons who gave positive histories, and indicated the histo- 
ries to be approximately 90 per cent accurate. 

During the period of control effort (June to December, 1921), which 
includes the period of highest malaria incidence (August to December), 
27.7 per cent of the inhabitants had febrile attacks resembling malaria, 
indicating a diminution in the malaria rate of 36.5 per cent as compared 
with the incidence for the preceding year. A parasite index of 525 chil- 
dren, taken in August, 1921, and to be repeated in January and February 
and again in August of 1922, will give a truer estimate of results. There 
can be little doubt, however, that the degree of protection afforded was 
much higher than is suggested by the estimated reduction of 36.5 per 
cent, inasmuch as relapses unquestionably played an important part in 
raising the 1921 figures. 

Excluding the expenditures for general supervision, the work was con- 
ducted at a per capita cost of seventy-four cents for the seven months it 
was in progress, or at an average rate of about one dollar for the year. 
This cost of original installation is slightly below the average cost of 
similar work in the Southern States. There is, moreover, every prospect 
that under Nicaraguan conditions the cost of maintenance will be con- 
siderably lower. 

CONTROL BY STERILIZATION OF CARRIERS 

The Mississippi delta is one of the regions in which the control of mos- 
quito breeding is not economically feasible. In this region, therefore, 
experimental work in the control of malaria has been concerned with the 
sterilization of carriers. The work has been conducted under the gen- 
eral supervision of the Mississippi Department of Health and under the 
scientific direction of Dr. C. C. Bass, Professor of Experimental Medicine 
in Tulane University. It has been under way since 1916 and has dealt 
with many thousands of people. In the opinion of Dr. Bass its results 
indicate that with sufficient quinine available and the people sincerely 
desirous of being rid of the disease, malaria may he controlled by quinine 
treatnufU alone in any area of the world. 
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Extent of Experimental Effort. The study was conducted during 
1916 and 1917 in an area of 328 square miles in Bolivar cSunty, Missis- 
sippi. As a check on the results accomplished and while the figures for 
the Bolivar county work were being analyzed, work was also undertaken 
at the state prison farms in Sunflower and Quitman counties and at 
Parchman Penitentiary in Sunflower county. 

The total population dealt with during the two years was about 35,000. 
During 1916 the work was conducted in an area of 225 square miles with 
a population of 20,040. A total of 37,841 blood specimens were examined 
during the year, and 13,403 quinine treatments were given. During 1917 
an additional area of 103 square miles was covered and a large part of the 
1916 area was investigated once or oftener to ascertain what efl^ect the 
quinine treatment of the preceding year had had upon the incidence of 
malaria. A total of 45,889 blood specimens were examined during this 
year and 8,774 quinine treatments given. 

Method of Treatment Experimentally Developed. The ob- 
servations made during this two-year period shed considerable light upon 
many important questions involved in malaria control. Extensive tests 
of different salts and doses of quinine, carried on during 1917 at the prison 
farm in Sunflower county — ^because more dependable observations could 
be made on convicts than on free living people — ^together with experiments 
in methods of treatment followed by resurveys in various other communi- 
ties during 1917 and 1918, made it possible to develop a standard treat- 
ment that gave promise of effectively immunizing the carriers. 

Thorough investigations were undertaken to determine such questions 
as the total amount of quinine necessary to disinfect adults and children, 
the form in which the drug was most effective, the size of the daily dose, 
the manner in which the drug could be most conveniently and most 
effectively administered, the length of time over which treatment should 
be given, and the rime or times of day at which it should be taken. At- 
tention was also devoted to the question of whether or not there are per- 
sons to whom, because of a constitutional idiosyncrasy, the drug may not 
be administered. 

Before adoption as part of the standard routine each particular phase 
of the treatment was experimentally tested and checked from carefully 
compiled records. The dosage finally decided upon was ten grains of 
quinine sulphate, with the following proportionate doses for children: 

A^ Proportion of 

^'^ Adult Dose 

Under z 0.05 

z year o.i 

2 years 0.2 

3-4 yeaw 0.3 

S-7 years 0.4 

8-10 years 0.6 

ZI-14 yean 0.8 

15 and over i.o 

The medicine was to be taken at bedtime each night for a period of eight 
weeks. That the ten grains daily dose was about the smallest dose that 
oould be depended upon to prevent multiplication of the parasites was 



Dose for ChUdren 


} grain 
I grain 
a graina 


3 grains 
A graini 
grains 
8 grains 
10 grains 
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ihown by the fact that clinical afrnptoiii* dereloped ic 
■mong the leveral thouttind pcrtoni who were taking it 



than 90 per cent of the aw^ 
The studies indicated 
unsafe to administer quinine. 



data collected the treatment diainfccted 
rien, relapses occurring in very rare 
that there were few people to whom it 
In two communitiel prophylactic 
treatment was uted; that ii, smaller 
quantities of quinine were idmiDis- 
tered over a longer period of time — 
not in an effort to cure or disinfect, 
but merely to guard against acute 
attacks. The rcsulu indicated that 
if such treatment were continued dur- 
ing the transmission season for several 
years, it would effect a great reduction 
in the incidence of malaria. How- 
ever, thirty-two persons among the 
l,6S7who look prophylactic treatment 
■uffered malaria attacks and had to 
be put upon curauve treatment. 

Test of Treatment la Sun- 
flower County, 1918. The next 
step was to teat the efficacy of the 
immunizing treatment as a control 
measure in a typically malarious re- 
gion. Accordingly, in 1918, a demon- 
■tration campaign was inaugurated in 
an area of 100 square miles located in 
Suoflower county, Mississipin. lliis 
area had a rural population of 8,052, 
with IfKO additional peraona residing 
in the town of Ruleville. p. jo —Ouinine t 

The prcq>osed plan called for public ^„j^,, ^j.^a. In an area ol 
meetings to advertise the scope and iqO square miles in Sunflower 
purpose of the work, for malaria county, Mississippi, only one 
lurveyt, for the famisbiog of free third of the infected person* 
quinine to all persons who gave posi- treated in 1918 suffered attacks 
tive histories or positive blood indices, ^^ following year. Graph based 
and for following up the quinine treat- °° '"•'"'y """"^ 
ment to see that it was taken on a 

regular weekly schedule. The work was to advance and to enter new 
communities at rapidly as conditions aod facilities would permit. 

Hodiflcndon of I>emoDBtration Effort, 1919-1921. This first 
demonstration achieved a considerable degree of malaria control. For 
the next year it was decided to discontinue /r» quinine treatment and to 
rely on county-wide publicity measures to stimulate the use of quinine in 
niffident quantiues for a cure. Practically nothing was done during 1919 
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ia the 100 square mile area to hold what had been gained in the 1918 
campaign, but the area was resurveyed in an effort to obtain further 
information about the results of the earlier work. During 1920 and 1921 
there was a return to the 100 square mile area and an attempt to effect 
a further reduction in the incidence of malaria by persuading infected 
persons to buy the quinine and take the standard treatments. Intensive 
resurveys of the area were also carried on in both these years. 
To summarize, the work of the four demonstration years was as follows: 

1918 — Intensive work in 100 square mile area. 

1919 — Genial publicity measures over entire county to induce infected 
persons to buy and take standard quinine treatment. 
No special worjc in 100 square mile area except resurveys to 
determine results of 1918 effort. 

1920 — ^Return to 100 square mile area to check up results of 1918 work 
and to attempt further reduction in prevalence. As far af 
possible the various communities were taken up in the same 
order as in 1918. Intensive resurveys were made, complete 
records kept, and those who had malaria were advised to buy 
and take the standard quinine treatment. 

1921 — ^Same kind of resurvey and follow-up work as in 1920 conducted 
in 100 square mile area. 

Result of Demonstration Effort. In spite of the fact that free 
dispribution of quinine was discontinued at the ck)se of 1918, that the 
majority of the people in the 100 square mile area were not again reached 
intsensively until about two years later, and that quinine was not furnished 
them gratuitously even then, malaria was oonsiderably less prevalent in 
the area at the close of 1920 than it was at the time of the first survey. 
Definite figures for the reduction accomplished to the end of 1920 cannot 
be announced until the returns for 1921 surveys have been completely 
studied. However, the number of cases of malaria per 100,000 residents 
during 1920 was 34.4 per cent lower in the 100 square mile area than in 
the whole county, and the death rate per 100,000 population was 65.9 
per cent lower. Figures to the end of 1919 indicate, moreover, that the 
incidence of malaria was only 13.2 per cent among residents of the 100 
square mile area who had been treated in 1918, as compared with the in- 
cidence of 40.2 per cent that obtained among these people at the time of 
their first quininization — a reduction of 67.2 per cent. In the intensive 
work in the 100 square mile area there was expended during 1918 the sum 
of J8,633.44, during 1920, ?3,349.81, and during 1921, 83,454.72. For 
the respective years the per capita costs were 31.16, 3*38, and 3-38, or 
an average for the three years of 8.70.* 

Distribution and Sale of Standard Quinine Packets. The 

immunizing dose of quinine adopted after the experimental work in Boli- 
var and Sunflower counties was endorsed by the United States Public 



> All ooft figures exclude the expenditure for general supervision. 
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Health Senrice m 1918. In 1919 the National Malaria Committee 
adopted it and recommended it to practicing physicians and to the pub« 
Ibhers of medical textbooks. State and county health departments in 
Mississippi and other states are now stimulating the distribution and sale 
of handy packets containing the standard treatment at all drug and cross- 
road stores. In the Southern States several million doses have been 
taken. Six hundred thousand were taken in one Georgia county alone 
during the year 1920* Among the 10,000 persons who took the medicine 
only twenty-seven developed chills and fever. 

Determining the Malaria Carriers.^ For estimating the prev- 
alence of malaria in original surveys as well as resurveys, a combination 
of history and blood indices was used. In taking the histories only those 
persons were recorded as positive who had had attacks within twelve 
months. Persons who have not had attacks within this period are usually 
free of the parasites and are not malaria carriers. In no case was the blood 
of persons giving positive histories examined unless there was some 
special reason for so doing. 

The blood of 31,459 persons was examined one or more times during 
1916 and 1917, and malaria parasites were found in 21.2 per cent of the 
cases. More than half (55.1 per cent) of all the positive cases had 
stated, previous to blood examinarion, that they had had one or more 
attacks of malaria during the preceding twelve months; while 72.4 per 
cent of those who carried gametes had given a positive history. Thus, 
as is to be expected, the history index is shown to be more trustworthy 
when gametes are in the blood than when they are not. 



EXPERIMENTS AT MOUND 

At Mound, Louisiana, during the malaria seasons of the years 1920 
and 1921, representatives of the United States Bureau of Entomology 
and of the International Health Board have conducted, along parallel 
lines, various field studies and experiments in malaria control in which 
the United States Bureau of Fisheries and the United States Bureau of 
Plant Industry have co-operated with the Bureau of Entomology. The 
investigations have dealt with control by screening, by the relocadon of 
houses, by killing adult mosquitoes in the houses, by using mosquito net- 
ting over beds, and by impounding the water of bayous and depending 
upon top minnows and wave action to keep down breeding. As an inci- 
dental feature of the experiment in relocating houses, Dr. C. G. Bull of 
the Johns Hopkins School of Hygiene has co-operated in developing 
a technique for determining definitely the sources of blood meals of 
mosquitoes. 



1 Dr. Bass's final report will give full details as to the method followed in col- 
lecting and staining blood specimens and in microscopically examining specimens 
for the malaria parasite, as well as his observations on the relative accuracy of 
different persons who examine specimens in the laboratory and on various other 
technical subjects which were investigated in an effort to woric out a thoroughly 
satisfactory method of diagnosis. 
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Impounding Water Ezperiment Hlfthly Promlrint. Onljr 

one of the experimenu— th»t of impounding witer in biyoui which tan- 
not be drained — hM proceeded sufficiently far for definite conduiions to 
be reached. This method, which was developed originally by the Bureau 
of Entomology and given further tut through the co-operation of the 
International Health Board, bat yielded reaulti far beyond ei^iectation. 
Tie bayoui of the Miiiiiiippi delta are itreami flowing through chan- 
neli cut by the river at flood. By meanB of damming, the bayout are 
a seriet of lakei. The marginal zone it trantformed into 
a pasture by removing tangled 
undergrowth along the edges, and 
domestic animals are introduced 
to crop cIoK the vegetation along 
the watei^i edge and permit the 
waves and top minnows to act 
effectively. The maintenance of 
a water level sufficiently high to 
tupprett the growth of aquatic 
and lemi-aquauc vegetation, and 
a clear margin, are the esiential 
conditioni of tuccet*. 

RMuIn of Impounding 
Experiment. A turvcy made 
more than a year after the com- 
pletion of impounding gave only 
, . , one coUec^n of Anopheles larvae 
;?.Si.SlMSuS! .i.l.j.U.--.l~.rol. Abov. 
q£ ^j,2 and below it numerous speciment 
obtained. The elimination 



Malaria caused 57 per 
total illncti; digcttivc diteatci, 14 
per cent; respiratory diseases, 11 
per cent; lystemic infections (ex- 
cluding malaria), 6 per cent; ncrvout 
diseases, 2 per cent. Ten per cent 
of the diseases could not be classified 



of Anopheles breeding ir 
pounded tection teemed to be the 
result of several factors, among 
which were: increased water 
depth, wave action, absence of 
vegetation near ihores, absence 

of small organic and inorganic particles derived from submerged djbris 

and vegetation, and finally larval reduction by fith. 

Economic Return. Apart from the elimination of Anopheles 

breeding, several economic advantages resulted from the impounding 
experiment. Much additional pasturage was opened up; animals were 
provided with plenty of clean water throughout the dry season; and the 
supply of large edible fish became more abundant through the increated 
breeding produced under the more favorable conditions of the artificial 
lake*. The worit of clearing the ground and constructing the dams 
cott only a little more than $600. 
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A MALARIA SURVEY IN SOUTHEASTERN MISSOURI 

In oountics or mmiminitin where the phyndant and the people do not 
recognize nudaria at an outttanding public health problem, turvcys ate 
neoetMry to determine the advisability of uting poblic fundi for ita pre- 
vention. From August to December, 1921, Dr. Mark F. Boyd of the 
Board's fidd sta£F, in service with the Missouri Sute Board ol Health, con- 
ducted such a survey in a group of seven counties containing a rural popu- 
lation of 147,845, constituting the southeastern comer of the state. He 
selected for inteiuive study 
a tjrpical rural area of about 
141 square miles, contain- 
ing a population of 2,966. 
Some of his findings are in- 
teresting and significant. 

These counties lie on the 
northern border of the 
recognized malaria zone for 
the United States, and yet 
Dr. Boyd finds malaria re- 
sponsible for nearly 60 per 
cent of the illness. About 
12 per cent of the entire 
rund population in the low- 
lands was found infected, 
with an estimated general 
malaria incidence of about 
20 per cent. Of the people 
having attacks of malaria 
about 36 per cent consult a ^ig. 51.— Effect of screening and coo- 
physidan; about 16 per cent gtniction of houses on incidence of malaria, 
have no treatment; and the two Southeast Missouri townships 
remainder dose themselves 

with chill tonics or quinine. None were found who had received what is 
regarded as the minimal dosage ol quinine necessary to make a cure 
reasonably certain. The people living in open, unscreened houses have 
four times as much malaria as those living in well-built and weU-screened 
dwellings. Difference in degree of protection against mosquitoes seems 
to be mainly responsible for the fact that the infection rate was found 
among farm-hands, 14.6 per cent; among tenants, 10.2 per cent; and 
among proprietors, 7.3 per cent. 

The outstanding fact is that malaria in this region is on the decline; 
and that the prindpal cause of the decline is systematic agricultural 
drainage. Dr. Boyd's conclusion is that in this region anophetine con- 
trol as a health measure is not economically feasible; and that the key 
to the control of the residual malaria lies in improving housing conditions 
to provide better protection agaiiut mosquitoes and educating the doc- 
tors and the people in proper standards of malaria treatment and the 
importance of effecting a cure (see Fig. 51). 




FIGHTING MOSQUITOES WITH FISH 

Fish played during 1921 a most important r61e in practically all the 
operations conducted against yellow fever and malaria. During the 
twenty years that have elapsed since 1900, when the United States 
Bureau of Fisheries began its investigations into the usefulness of the 
top minnow for destroying mosquito larvae, many experiments in the 
use of fish to keq> down mosquito breeding had been made in various 
parts of the world, and some of them had yielded valuable and far- 
reaching results. Among them may be mentioned the work of the New 
Jersey Agricultural Experiment Station during the years 1902 to 1911; the 
observations of Geiger on the use of fish in rice fields near Lonoke, Arkan- 
sas; and the experimental work of Hildebrand, of the United States 
Bureau of Fisheries, near Augusta, Georgia, and elsewhere. Investi- 
gators in a number of other countries, particularly in India, have also 
made valuable contributions. 

But the effectiveness of fish as a means of checking the breeding of 
malaria mosquitoes was first demonstrated under representative agricul- 
tural conditions in an experiment carried out by Dr. H. H. Howard in 
Hinds county, Mississippi, during the years 1918 and 1919. In a dis- 
trict thirty-six square miles in extent, with a population of 830 living 
in 172 homes, mosquito breeding was successfully controlled by the use 
of fish aided by only two inspectors. Fish were also used as an auuliary 
but very effective measure of mosquito control in the campaign against 
yellow fever in Guayaquil in 1918 and 1919. 

Elimination of Stegomyia Breeding PlaceB in Guayaquil. 

In the city of Guayaquil, Ecuador, the main breeding places of the yellow 
fever mosquito — the large water-tanks — ^were covered and sealed, and 
fish were placed in the many smaller water containers that could not be 
so treated. The covering of the tanks greatly reduced the number of 
yellow fever cases; the use of fish in the smaller containers completed the 
eradication of the disease. Since then there has not been a single case of 
yellow fever in Guayaquil. During 1920, at a time when the supply of 
fish was temporarily exhausted, the percentage of containers other than 
tanks in which yellow fever mosquitoes were breeding rose rapidly from 
two to ten. The use of fish effected a notable economy in die cost of 
the campaign, making possible a reduction of the inspection personnel 
from 139 to 20. 

Fish the Main Reliance in Peruvian Yellow Fever Epidemic, 
1920-1921. For combating the severe yellow fever epidemic in Peru 
daring 1920-1921, Dr. Hanson discontinued emptying and filtering 
and used fish in all classes of containers. The total of 750,000 fish that 
had been distributed by the end of 1921, brought down the mosquito 

io6 



Fig. 52. — Several phases of yellow fever operations in 
Mexico and Central America. Home with water tank well 
screened; inspectors examining water barrels to detect pos- 
sible Stegomyia breeding; fish distributor on way to land- 
ing place; oilers visiting homes to oil wells and small pools 



Fig. Si. — ^Tank at Colima, Mexico, from which are dis- . 
tributed the small fish placed in water containers at the 
homes. The fish devour the larvae of yellow fever mos- 
quitoes in water containers 



Fig. 54. — ^Transporting fish from landing place to hes 
quarters. Operations against yellow fever in Tuipi 
Mexico 
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index and held it to a safe limit over the territoiy lying between the sea 
and the mountains and extending from the borders of Ecuador to Lima, 
a region 500 miles long and from fifty to seventy-five miles wide. Dr. 
Hanson states that in his opinion the control of breeding over so vast an 
area would have been impossible but for the use of fish. 

Fish the Chief Weapon in Mexican Yellow Fever Campaign, 
1920-1921. The successful use of fish in other regions led to their 
being adopted by Le Prince in the summer of 1920 for the eradication of 
yellow fever in and around Tampico. The plan adopted for this city 
and the oil camps adjacent to it consisted of an intensive fish campaign 
in which every type of water container was stocked with suitable fish. 
As supplementary, aids, and for securing control in bodies of water in 
which fish were not e£Fective, oiling and other methods were resorted to. 
From a visit to about 500 homes in the city of Tampico in 1921, Dr. 
Connor estimated that the use of fish had yielded an 80 per cent degree 
of control. 

a. Use offish in Vera Cruz. Dr. Caldwell, director of the yellow fever 
control campaign in and around Vera Cruz in 1921, after visiting Tampico 
in 1920 to familiarize himself with Le Prince's methods, decided upon a 
campaign along similar lines for Vera Cruz. Fully one half of the con- 
tainers in this city were of a type that held but little water and could 
be easily emptied. For these, frequent inspection with emptying and 
cleaning proved to be the most satisfactory method of control. Con- 
tainers of the other large class, including barrels, poxos, and tanks, were 
covered where practicable. Where this could not be done, the introduc- 
tion of fish gave highly satisfactory control. For the few containers and 
other breeding places that could not be covered and in which fish could 
not be used, it was necessary to resort to oiling. 

b. Fish prove effective in Merida. In Merida, Yucatan, the aljibe 
(stone cistern constructed under the patio) was the preferred breeding 
place of the Stegomyia. Next, in the order named, came tanks, barrels, 
Ujia, and smaller containers. To free the aljibe of breeding, fish were 
resorted to because covering was too expensive. Fish were also em- 
ployed with excellent results in barrels, tanks, and other large containers. 
Small containers were emptied and their number reduced as much as 
possible. Dr. Connor, in his report for May, 1921, says that of 12,324 
water containers in which fish were used, inspection revealed not a single 
one harboring larvae or pupae. 

Use of Fish in Central America. In Nicaragua fish played a 
part in controlling the outbreak of yellow fever in Managua in August, 
1919. They were not generally used in that country, however, until 
early in 1921. Dr. MoUoy reports that they disappear from small pilas 
filled by taps, and from rain barrels, when the water runs over. In 
tanks, and in pilas filled from wells, however, they have given excellent 
results. 

In the malaria control studies conducted in the department of Rivas, 
Nicaragua, during 1921, small fish of the Poeciliidae species were relied on 
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ezcluftively to control breeding in streams and ponds. With proper 
clearing away of the underbrush and cleaning of the banks — a very inex- 
pensive process — ^they yielded satisfactory control. To eliminate the prin- 
cipal breeding places of the region it was necessary merely to clean and 
straighten the banks of two rivers and ^ve the top minnows a chance to 
perform their work. Fbh were also used with excellent results to stop 
mosquito breeding in the artificial containers and wells found around 
houses. 

In Salvador fish played an important r61e in maintaining, with a mini- 
mum inspection force, low mosquito indices in the principal dries. From 
hatcheries established in San Salvador and Sonsonate and in the Oriente, 
fish were widely distributed. In the opinion of Dr. Bailey fish alone 
would completely eliminate mosquito breeding if it were possible to secure 
proper care for all distributed and if the thousands of small containers in 
which they cannot be used could be empried regularly or done away 
with. 

A striking example of the part fish played in mosquito control is re- 
ported from the city of Sonsonate, Salvador. Even with persistent inspec- 
tion of containers for many weeks it was practically impossible toreduce 
the house index below 4.2 per cent. Fish were then introduced, and in 
a very short time the index was reduced to 0.6 per cent. One year after 
the disappearance of yellow fever from Sonsonate, fish distribution was 
suspended, with the result that the percentage of houses in which Steg- 
omyia were breeding rose rapidly from about 1 to 9 and the breeding in 
containers from 0.4 to 5.3 per cent. 

In Guatemala fish have been effective in the classes of containers in 
which they can be used, but Dr. Vaughn reports that of the 30,000 con- 
tainers in the yellow fever zone of that country only 2,900 are suitable 
for the use of fish. The larvae in those into which fish were introduced 
were greatly reduced in numbers despite the high mortality of the fish 
and the difficulty of keeping the containers adequately stocked. 

Control of Malaria in the Southern States. In the Southern 
States fish are being extensively used to control the breeding of the 
malaria mosquito. In practically all the towns in which there have been 
demonstrations of malaria control by anti-mosquito measures during 
1920 and 1921, they have been an important auxiliary to drainage and 
oiling and in many instances the chief or even sole reliance. 
In a group of five counties in Alabama practically every farmer has con^ 
« venient access to a minnow hatchery from which he is able to stock breed- 
ing places with fish as occasion arises. Hie city of Richmond, Virginia, 
has stocked all its fountains, reservoirs, and lakes with top minnows, 
and has established hatcheries to furnish the fish free of charge to any 
communities in the State that want them. 

Kinds of Fish to he Used. In each locality a special study must 
be made of the kinds of fish available, of their habits, and of the condi* 
tions under which they are to be used. It is not safe to assume that 
because a certain species eats mosquito larvae in the laboratory, it will 
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be useful in an and-mosquito campaign. The larvae-eating habits of 
the species must be studied under conditions that closely approach those 
under which it is to be used. All authorities agree that an indigenous 
fish is preferable. If an indigenous variety is not used, the imported 
species must be thoroughly acclimatized and allowed to adjust Itself 
gradually to its new habitat. Small fish of the family Poeciliidae, widely 
distributed throughout the tropical and temperate zones, are the ones 
most extensively employed. 
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COUNTY HEALTH WORK 

The coonty offer* • mo»t effective unit of org*niz«tioo for providing 
adequate healtli service to the amallcr towni and rural commuDitiei. 
The need of such service was strikingly demonstrated by field invetdga- 
tioni conducted in the Southern Sutes between the yean 1910 and 1915. 
Study of the sanitary conditions lurrounding 274,420 homes in 747 
counties in eleven state* showed that only 12,145, or 4.4 per cent, had 
latrine accommodationi that 
could be regarded a* satitfac- 
tory for the prevention of soil- 
borne diseases. One hundred 
thirty-four thousand and eight, 
or 48.8 per cent of the homes, 
had no latrinei; 128,267 others, 
or 46,7 per cent of the total, had 
the groaaly insanitary open-seat 
surface latrines. Only here and 
there were county health de- 
partments maintained, but in 
such counties the sanitary con- 
ditioni were better at the time 
of original inspection, it was 
easier to secure needed improve- 
ments, and the advantages, once 
gained, were seldom lost. 

In the development of county 
(gealth work the Board has been 
serviceable in providing funds 
for initial dcmonstrationB. Ita 
contributions have stimulated 
appropriations by counties and 
legislatures; and the demonstra- 
tions thus supported are creating a suitaining public sentiment. The 
state and county appropriation* u*ually *how wholcaome growth from year 
to year, and are *e!dom reduced even in the face of the severe econonuc 
depression that has necessitated curtailment of many useful forms of 

SCOPE AND EXTENT OF SERVKX 

During the year 1921 co-operative project* in county health organiza- 
tion were carried out with the Board'* parddpation tn seventy-seven 
counties in sixteen states. The total sum appropriated by all the agen- 




Fig. 55. — Growth in funds set aside 
for county health work, nine south- 
ern *tate*, 1917-1921. Include* 
appropriations by states, counties, 
International Health Board, and 
other agencies 
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act whidi cooperated in the«c projecu 
tic* thenuelvei provided 2344^1, the 
and the Board 8177,777. The re- 
miining JS80,387 came from other 
•ourca, including the United St«tet 
Public Health Service and the Ameii- 
can Red Croii, or from muaicipalitiet 
and private corporations or indt- 
viduaii. 

During the year 1921 new work 
waa begun or arraogementi for be- 
ginning it were completed in five 
■tatei in addiuoa to the twelve ' in 
which it waa previously in prog- 
resa. Theae five stale* were Florida, 
Indiana, Louisiana, Maryland, and 
Missouri. There was thus a total 
of seventeen states in which opera- 
tions were under way or contemplated 
at the close of the year. The exten- 
sion of the work has been most rapid 
in North Carolina, which now hat 
twenty-Be ven full-time health de- 
partments, and in Alabama, which 
baa eighteen. 

The plan of work pursued by the 
county health departments has been 
evolved from experience, is applicable 
under a wide variety of conditipne, 
and baa stood the test of time. 
Though there are minor differences 
to meet local conditions, the most 
important activities, which are more 
or leas common to all the units, group 
themselves under the following main 
heads: (1) public health education; 
(2) aaniurioni (3) control of com- 
municable diseases; (4) adult and 
child hygiene. Tlie demonstration! 
are so planned ai to enable any 
county to undertake at the start, in 
a small way and with the least ex- 
penditure of money, the line or tines 
of work which for that particular 
county give promise of yielding the 
and sickness prevented. Other 



?7SS,904, of which tbe coun- 
sute board* of health {156,658, 



worm infection rates, 1911 to 
1921, in fifty-two counues in ten 
stiuthcm Btatea. Baaed on the 
original infection survey* of 
1911-1914, when 57.8 per cent 
of 48,456 school children exam- 
ined were found infected, and 
the special re-infection survey* 
made during 1920-1921, when 
27.7 per cent of 27,524 *chool 
children were found infected 
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department U expanded 
fundi are pixmded. 
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the work prove* effective and additboal 



PERSONNEL AND BUDGET 

The pcnoDnel of tbe tTcrage couotf health department conaiiti of  
health officer, a unitary inspector, an office aiiittant, and a public health 
nurie, though the itaff ii enlarged m 
occaaion require*. The regular per- 
tonnel lerve* on a full-Ume baiii —  
principle that is coniidered eisential 
to the lucceu of the work. Tkt uiual 
annual budget for a countT- of average 
iiie it 910,000, though the amount 
may be increaied in the case of larger 
or more protperoui countiea, or be re- 
duced in countie* who*e population 
i* *rmU or re*ource« limited. Some- 
time! two or more ipanety lettled 
countiet combine to operate a health 
department. 

In no caie do the fundi appropri- 
ated for the health department bud- 
get repnaent the total lum that the 
county reiidentt devote to health pro- 
tection. The work of tbe depart- 
ment invariably itimulatei private 
expenditure! for isnitary and other 
improrementa that far exceed the 
U of the county budgcti. To 
e of many instance!, the citi- 
t Tazewell county, Virginia, 
ir paid out in four month* 
during 1921 a toul of 960,000 for 
lanitary improvemenu recommended 
by the health department, although 
the total budget for the department 
during thii period amounted to only 
S3,000. 

Public health nurm are being em- 
ployed in increaiing number*. They 
fumith a clote bond of contact be- 
tween the health itaff and the people. 
When a caae of communicable diseaie 
it quarantined a nunc vi>it* the 
I the OMthod* to be followed in caring 



hundred thousand populatbn, 
lune North Carolina counties. 
Record for year* 1914 to 1917, 
before inauguration of couaty 
health work, compared with that 
for 1918, the year succeeding it* 
inauguration 

home and give* advice a* t 

for the patient and in preventing the spread of tbe dlieaie to other mem- 
bers of the family or to the community; when children are found co be 



Fig. 58. — Health officer vaccinating children in rural 
school of Mason county, Kentucky. Small towns and 
rural communities, in increasing numbers, are providing 
themselves with health service of a type that has usually 
been found only in large cities 



Fig. 59. — Trachoma clinic at Maysville, Kentucky, an- 
other feature of county health ^^ork as conducted in Mason 
county 



Fig. 60. — Class of midwives, with their instructor (second 
from left), Davidson county. North Carolina. Many of 
the county health departments are making the instruction 
of midwives an important feature of their service 



Fig. 61. — Children assembled to receive diphtheria im- 
munization, Tyndale school, Lenoir county, North Caro- 
lina. The Schick lest and toxin-antitoxin are proving 
effective weapons in the county health departments' fight 
against diphtheria 
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tuffering from defects the oontults with the parents and urges them to 
have the defects promptly corrected; and she renders valuable assistance 
to the health officer in the organization and conduct of clinics, in secur- 
ing the oo-operation of established welfare agencies, and in carrying out 
the general program of health education and community development. 



ACTIVITIES UNDERTAKEN 

The report for 1920 discussed somewhat in detail the activities usually 
embraced in the county health program. Of the newer activities under- 
taken by several of the departments during 1921, those concerned with 
county-wide effort for the control of malaria, with the use of the Schick 
test and toxin-antitoxin for the control of diphtheria, with measures 
against venereal diseases, and with the improvement of the physical 
condition of undernourished school children, may be worthy of separate 
discussion. 

Anti-Malaria Work. The malaria operations conducted by the 
county health departments in Alabama have been fully discussed on 
pages 97 and 98. In other states also the departments undertook 
campaigns for mosquito control, advised suspected cases to have their 
blood microscopically examined and to consult a physician with regard 
to standard treatment if found positive, and in some instances they sup- 
plied free quinine in malarious districts. In the towns of Greenville 
and Farmville, North Carolina, it is reported that as a result of the anti- 
malaria work conducted during the past two years under the direction of 
the Pitt county health department, malaria was reduced at least 75 per 
cent. 

Control of Diphtheria and Venereal Diseases. The health de- 
partments in many of the counties made extensive use of the Schick test 
and of toxin-antitoxin for controlling epidemics of diphtheria in the late 
summer and fall of 1921, when the disease became quite prevalent in 
many counties; and in other instances effort was devoted throughout the 
year to the control of venereal diseases. The measures against the latter 
disease consisted in the main of clinics, the closing of houses of prostitu- 
tion, and caring for sufferers to insure their treatment until cured. 

Nutritional Work in the Schools. The nutritional work un- 
dertaken in a number of counties effected much improvement not only in 
the weight of the children but also in their ability to keep up with their 
studies at school. In Montgomery county, Tennessee, 373 pupils from 
thirteen rural schools gained in weight within three to fifteen weeks an 
average of three pounds each as a result of such simple measures as serv- 
ing them daily with milk and hot lunches and urging them to observe 
precautions in the care of the teeth, sleeping with windows open, and tak- 
ing daily a sufficient amount of outdoor exercise. In one of the largest 
schools in this icpunty, with ^7Q0 pupils, the percentage of underweight 
children was reduced during the school term of 1921 from 36 to 14. In 
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Blount county of the tame state 883 children gained in the same period an 
average of 6.2 pounds. 

MiacdlaneoiM Newer Activities. In several South Carolina coun- 
ties the local physicians organized and held during 1921 free clinics for 
the treatment of general diseases, with especially good results in Green- 
wood county; and in Kentucky and Tennessee, where trachoma is widely 
prevalent in certain sections, a large number of clinics were held for the 
relief of this disease. In all the counties the problem of insuring pure 
milk supplies is receiving early attention. For this purpose some of the 
units have added to their staffs a veterinarian who inspects the product of 
dairies and other milk-handling establishments and requires that it 
be brought up to standard. 



RESULTS ACCOMPLISHED 

The co-operative projects carried out during the year 1921 have yielded 
results whose value exceeds by many times the sums appropriated. 
During the year, in addition to the results accomplished in other lines of 
effort, new latrines were installed or old latrines improved and made 
sanitary at a total of 34,186 homes; 13,450 cases of communicable dis- 
eases were quarantined; 257,526 vaccinations were given for typhoid 
fever and 83,467 for smallpox; and 257,319 school children were exam- 
ined for physical defects. 

Reduction in Typlioid. Figures 16, 56, 57, and 62, pages 31, 113, 
114, and 119, exhibit some of the instances of marked reduction in sick- 
ness and death that have been reported. In Alabama typhoid fever 
declined 60 per cent in the four-year period from 1917 to 1921 — ^a 
period that exactly coincides with the bringing of the city water sup- 
plies throughout the state under the direction of the state health de- 
partment and with the placing of more than 45 per cent of the state's 
inhabitants under the protection of county health departments. In a 
section of Smith county, Tennessee, where for many years there had 
been a high incidence of typhoid fever, a remarkable reduction resulted 
from an intensive vaccination campaign in 1919. During the four-year 
period from 1916 to 1919j inclusive, there were in this area twenty-one 
deaths from typhoid fever and more than 200 cases. During 1920 not 
a single case of the disease was reported. In Blount, Montgomery, 
Roane, and Smith counties the average number of deaths per year from 
typhoid fever during the period from 1915 to 1919 was 48.2. For the 
two-year period 1920-1921, following the organization of county health 
work, the number fell to 22.2, a reduction of 53.9 per cent. In Blount 
county the authorities estimate that a saving of 369,080 resulted from 
the service rendered by the county unit in reducing the incidence of 
typhoid fever. 

Control of Smallpox, Difriiitlieiia, and Other Epidinnics. In 

Daviess, Harlan, and Soott counties, Kentucky, where in former yean 
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tmaHpox cliimed a heavy toll, epidemic! were averted in 1921 by the 
prompt tction oS tbe couDty health departmeoti. In neighboring counties 
the ditease was rife. In Harlan county the highest number of caiea 
prevailing at any one time in 1921 waa ughteen, ai compared nith more 
than 500 in the adjoining county of Bell, which had thm no county health 
department. In Seott county only tbirty'One c«*ei of the diacate oc- 
curred, which were limited to fifteen homei; and in Davieu county only 
twelve cases developed during the months of April, May, and June, 1921, 
ai compared with 185 casea for the same period in 1920. In Geary 
county, Kansas, during 1921, the department more than paid for ittclf 



by preventing a threatened invasion of Gmallpoi. In this county there 
were only fourteen caaes of this disease, all of which were treated in their 
own homes. In an adjoining county the discaie reached alarming pro- 
portions, necessitating the establishment of an emergency pest-houac 
at an initial cost of E5,000, a sum greater than that provided by the 
residents of Geary county for maintaining their health department for 
one whole year. 

In Williamson and Montgomery counties, Tennessee, what threatened 
to be serious diphtheria epidemics were checlted by the prompt acdon of 
the county health departments in examining contacts and isolating car- 
riers and positive cases. Scott county, Kentucky, has had in the past 
two years only one death from diphtheria, whereas several oeighboring 
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Kentucky counties without full-time health departments have had as 
many as twenty or more. In the city of Santa F^ New Mexico, a threat- 
ened outbreak of scarlet fever was completely checked by daily inspection 
of school children and exclusion of suspects. The people had become 
much alarmed when this infection appeared in 1921, as several years 
before there had been a persistent and widespread outbreak with the 
deaths running as high as fifteen a day. 

Reduction of Hookworm Incidence. The hookworm resur- 
veys carried out during 1920 and 1921 (see discussion, pages 30 to 32) 
showed that the reduction of hookworm disease has been greatest in the 
counties in which oouiity health departments have been in operation. 
This result may be attributed not only to the treatment of infected per- 
sons but, and more particularly, to the improvement in sanitation that 
has been effected in recent years. The resurveys in their turn have 
proved effective in stimulating public interest in further hookworm conr 
trol and in general health work. In Baldwin county, Alabama, the 
iauthorities estimate that hookworni disease is costing the county not 
less than 3100,000 annually, aid the systematic work of the county health 
department is gradually eliminating this loss. 

CX)NTINUATION AND EXPANSION 

] The educational value of th^ work and the demonstration of the bene- 
fits to be derived from it find strongest expression in the action of the coun- 
ties year by year in providing for its continuation and expansion. G)in- 
cident with the increase in funds there has been steady increase in the 
personnel engaged. The benefits of the work in one county, being seen 
and appreciated in adjoining counties, have led to demands for. similar 
work. In Kentucky during 1921, for example, six additional counties— 
all of them adjoining counties in which work was already in progress — 
laid the foundation for whole-time healtii departments to be organized 
later. r 

The state of Ohio, which maintains its county health work independ- 
ently of outside assistance, stands at the head of the list of states with 
respect to the number of counties having whole-time health departments. 
In Virginia, Alabama, Georgia, and North Carolina, however, the num- 
ber of co-operative county projects has increased with great rapidity. 
The work has also spread from state to state until, at the close of 1921, 
it was no longer confined to the Southern States but was under way or 
contemplated in practically all sections of the country. 

Not only are departments once established usually continued, but the 
appropriations for maintaining them are enlarged year by year, the range 
of activities undertaken is broadened, and in the end the departments, 
usually established at first on a trial basis for a period of one to three years, 
have been made permanent as the results they achieved have demon- 
strated to the people the wisdom of continuing them. As illustrating 
the manner in which the funds made available for the work are increased 
year by year, the record for the following five counties may be cited: 
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Z917 Z918 1019 x9ao 1921 

MMon oounty, Ky. I4.400 I6.600 $o,mo l3*5oo |io,ooo 

Wilson county. N. C. 3t485 6,305 5t065 8,870 ia.196 

Da-vidwn county. N. C. 3.485 6.205 5t665 8.741 9.000 

Nortluunx>U>n county. N. C a.904 6.33a 5>703 8,33a 9,000 

Lenoir county, N. C. 3,904 6.333 5>703 8,483 9i000 



COUNTY HEALTH WORK IN OTHER COUNTRIES 

As count/ health work in the United States has been developed and its 
various lines of procedure have become established on a fairly satisfac- 
tory basis^ it has in turn served to stimulate more active interest in rural 
health work in other countries. As a result the Board has been asked. to 
aid in conducting demonstrations in general rural health programs in a 
number of countries, including Brazil, France, and Czechoslovakia. 
During the year the first rural health unit in Brazil was established 
in the county of Sertaozinho, in the state of Sfo Paulo; and the pros- 
pects are excellent that within the next two years similar work will be 
developed in the states of SSo Paulo, Minas, Rio, and Rio Grande do 
Sul. With variations in working procedure to meet special conditions, 
and with adequate local appropriations available, it would seem feasible, 
through the extension of this type of work to rural regions in many 
quarters of the globe, to effect the same reduction in sickness and death 
rates and the same promotion of human welfare that has attended simi- 
lar effort in the United States. 



STATISTICAL TABLES 

NOTES ON TABLE I 

1. Table 1 on the following pages presents a concise statistical summary 
— by the main geographical divisions of the work, by states and countries, 
and by years — of the persons examined and treated in the world-wide 
campaign for the relief and control of hookworm disease aided by the 
International Health Board. It shows that in the twelve years from 
1910 to 1921, inclusive, a total of 3,770,624 persons have been examined 
in thirty-four^ different states and countries, of whom 2,232,756^ or 
59.2 per cent, were found infected. Of those infected, 2,020,3%, or 
90.5 per cent, were given one treatment; while 1,352,550, or 60.6 per cent, 
received two or more treatments. 

2. Two treatments of a standard remedy remove, on the average, 
from 88 to 95 per cent of the worms harbored, depending upon the drug 
used and the method of administration; and it is seldom that they leave 
more than ten worms in the intestine. Thus, though some persons may 
remain lightly infected after two treatments, this number is nevertheless 
adequate to establish what may be termed a "practical" cure. One 
treatment, similarly, removes from 75 to 90 per cent of the worms. 

3. Though the figures have been itemized by states and countries and 
*by years, this has not been done primarily to invite comparison of the 
results for one state with those for another, or of one year's work with 
that of another. Too many variable factors affect the results for such 
comparisons to be entirely valid. For instance, among other reasons, 
the variations or fluctuations may be due to the density of population 
or severity of infection in the areas of operation, to size of working staff, 
or to differences in the plan of work pursued. In other instances, as in 
Bridsh Guiana in 1919 and Dutch Guiana in 1921, the figures may rep- 
resent results for only a few months instead of a complete year. 

4. The table includes the results of the early dispensary effort aided by 
the Rockefeller Sanitary Commission in the Southern States. These 
figures are not itemized by years, but are reported, under the respective 
states, as the total for the years 1910 to 1914, inclusive. Some of the 
work for 1914, separately indicated, was aided by the International 
Health Board. Since 1915, when work by the dispensary plan ceased 
in these states, the chief effort against hookworm disease has been directed 



* See footnote 4. page 134. 

132 
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toward the building and use of latrines. Therefore the aggregate figures 
for examination and treatment are not so large as in previous years, nor 
do they represent in all cases such thoroughgoing effort in the curative 
phase of the work. 

5. In a number of countries operations were suspended during the war 
and resumed after its dose; in others there have been temporary periods 
of suspension due to industrial depression, lack of trained directors, or 
similar causes. 

6. Only the results of campaigns aided directly by the International 
Health Board or Rockefeller Sanitary Commission are included. In a 
number of countries, as in Brazil, government or voluntary agencies are 
conducting extensive independent campaigns against the disease, the 
results of which, if they could be included, would substantially increase 
the aggregate examinations and treatments. 
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TABLE 2: Expenditures of the International Health Board for the 





July 1, 1913 
Dec. 31, 1914 


1915 


1916 




ACnVlTI, OTATE, AND 

Country 


1917 


Grand Total 


$157,731.08 


$333,461.91 


$506,087.48 


$578,367.75 


Relief and Ck>NTBOL of 
HooKwoBM Disease. . 

County Health Work. 

Malaria Control 

Yellow Fever Control 

Tuberculosis in 
France 


93,202.74 

15,351.20 
15,138.35 
34,038.79 


234,592.13 

25,000.00 

9,877.95 
15,057.65 
48,934.18 


306,574.04 

54,496.97 
41,863.17 

9,256.74 

664.39 

4,687.45 
27,628.35 
60,916.37 


369,988.49 

182.95 

39,978.58 

9,344.03 

51,856.24 

12,376.63 


Public Health Edu- 
cation 


Public Health Labora- 
tory Service 

Philippine Hospital 
Ship 


Investigation of Sew- 
age Disposal at 
Rural Homes 

Field Staff Salaries, 
Expenses, etc., not 
Prorated to Spe- 
cific Budgets 

Miscellaneous 

Administration 


5,359.11 

9,232.30 
18,191.76 
61,857.66 


Relief and Control of 
Hookworm Disease 
Southern States^. . . 

West Indies 

Central America . . . 

South America 

The East 


93,202.74 

38,707 133 
19,552.54 

19,466 .66 
15,476.21 


234,592.13 

89,565.64 
52,393.83 
55,379.47 

37,253 .'i9 

89,565.64 
4,343.33 

22,822! 59 

9,766.49 

529.38 

11,719.14 
3,026.99 
5,872.56 

11,889.72 
8,175.55 


306,574.04 

47,565.09 
88,845.12 
88,123.29 
4,779.77 
77,260.77 

47,565.09 

4,866.63 
1,813.19 
8,786.77 
3,282.34 
5,643.52 
5,797.57 
9,971.36 


369,988.49 

53.446.11 
87,764.12 
98,483.25 
43,309.16 
84,912.45 
2,073.40 

53,446.11 

1,235.97 
2,462.59 
2,436.95 
2,200.00 
1,278.66 
9,223.36 
8,548.71 
7,967.22 
6,585.02 
5,170.48 


Miscellaneous 

Southern States:^ 

AlabAma 


Arkansas 


Georgia 


Kentucky 


T^uiffiana. 


Missismppi 

North Carolina .... 

South Carolina 

Tennessee. 


Texas 





> In September, 1917, the hookworm work in the Southern States began to be abeorbed in the 
being longer in iome states than in others, it was not possible to announoe until the end of 1920 
regular functions, responsibility for all efforts directed toward tiie relief and control of hookworm 
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Years igi3-iQi4 to iQ2iy Inclusive^ Covering All Activities 



1918 


1919 


1920 


1921 


Total 


$1,121,862.86 


$1,436,355.00 


$1,658,572.61 


$1,701,185.96 


$7,493,624.65 


467,953.94 


609,091.99 


621,620.98 


467,486.99 


3,050,411.30 


2,494.53 


2,439.26 


8,182.77 


167,766.19 


181,064.69 


26,489.29 


34,966.08 


133,929.02 


150,661.39 


440,410.33 


46,639.17 


94,626.42 


139,767.40 


239,067.53 


671,187.72 


433,030.43 


602,776.78 


618,013.61 


369,640.31 


1,965,216.27 


36,642.82 


38,367.71 


68,373.64 


89,094.44 
16,109.70 


264,111.88 
16,109.70 


12,600.00 


6,500.00 






44,000.00 


4,288.01 


778.60 






11,090.11 


6,345.82 


21,701.87 


26,074.89 


38,936.96 


131,208.43 


23,034.17 


46,901.63 


61,248.30 


69,652.90 


266,863.11 


73,444.68 


78,306.67 


91,472.20 


122,990.66 


671,961.11 


457,953.94 


509,091.99 


621,520.98 


457,486.99 


3,050,411.30 


87,284.68 


110,860.17 


136,019.06 


16,730.39 


540,471.04 


57,800.06 


48,467.24 


61,867.73 


86,541.60 


621,367.03 


113,546.86 


111,684.19 


98,303.98 


77,920.73 


662,993.31 


97,031.00 


157,666.86 


206,486.22 


150,422.24 


669,684.25 


97,932.47 


80,014.39 


113,472.66 


121,805.46 


632,117.94 


4,369.97 


620.14 


6,381.44 


6,066.67 


33,877.73 


87,284.58 


110,860.17 


136,019.06 


15,730.39 


540,471.04 


6,922.09 


6,283.74 


17,266.71 




34,041.84 


2,784.41 








5,247.00 


5,418.96 


4,604.21 


'4,625.39 




39,808.09 


2,064.97 


1,978.40 


16,699.03 




37,476.62 


1,317.93 


1,370.18 






6,309.34 


9,427.62 


15,773.21 


20,709.72 




75,639.72 


16,776.89 


13,924.04 


10,463.00 




66,020.97 


13,870.12 


14,764.86 


17,210.63 




65,318.91 


6,642.20 


10,201.69 


13,633.22 




64,649.32 


9,362.86 


22,380.20 


14,723.99 




69,784.43 



progmms of the rapidly developing county departments of health. The period of tramition 
that in all the states the county health departments would henceforth assume as one of their 
and other soil-borne disenses 
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TABLE 2: Expenditures of the International Health Board for the 



Activity, State, and 
Country 



Relief and Ck)NTROL of 
HooKWOBM Disease — 
Contintied 
Southern^ States — Confd 

Virginia 

Administration 

County Dispensary 

Work in the South 

Resurveys 



West Indies: 

Antigua 

Barbados (survey). . 
British Guiana^ . . . 
Cayman Islands 

(survey) 

Dutch Guiana ^ 

Grenada 

Jamaica 

Porto Rico 

Santo Domingo 

(survey) 

St. Lucia 

St. Vincent 

Tobago (survey) . . . 

Trinidad 

Administration 



July 1, 1913 
Dec. 31,1914 



Central America: 
British Honduras 

(survey) 

Costa Rica 

Guatemala 

Nicaragua 

Panama 

Salvador 

Administration. . . 



South America: 
Brazil .... 
Colombia. . 



38,707.33 

3,780.06 



9,711.36 



7,003.76 



4,742.30 
4,336.18 

9,i34!67 



19,552.54 



9,174.60 
185.63 
376.00 

9,817.41 



1916 



1916 



$6,622.97 



4,796.92 



52,393.83 
1,738.23 

13,366! 06 



3,260.93 
10,593.37 



6,048.76 
4,834.00 



8,242 . 19 
4,376.29 

55,379.47 



16,913.06 

10,432.69 

7,587.80 

18,828.66 

l,6i7!37 



$7,403.71 



88,845.12 
9^,316.68 
1,651.31 

18,654.46 



11,672.46 
10,164.66 



6,296.20 
6,826.16 

15, 164! 64 

9,271 . 18 

88,123.29 

4,273.47 
18,089.98 
11,964.29 
18,430.69 
24,449.62 
10,925.24 



4,779.77 

4,779.77 



1917 



$6,337.15 



87,764.12 

4,768.87 

l'9,23i.'23 

1,796.16 

19,168.40 

7,778.80 



6,866.60 
9,384.18 
1,072.22 
10,898.37 
6,811.29 

98,483.25 



21,762.31 
13,346.70 
19,418.74 
22,881.75 
21,083.75 



43,309.16 

43,309.16 



^ For administrative reasons British and Dutch Guiana, although on 
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Years igi3''iQi4 to 1921^ Inclusive^ Covering All Activities — Confd 



1918 



$5,947.86 
8,749.79 



57,800.06 



16,504.11 



4,389.11 
1,833.74 
3,937.86 



8,152.28 
6,383.25 

12,36i!48 
4,298.24 

113,545.86 



21,330.40 
20,816.27 
22,454.30 
24,312.26 
17,573.90 
7,058.73 

97,031.00 

97,031.00 



1919 



$10,012.42 
10,577.32 



48,457.24 



9,984.28 



613.23 
9,832! 48 

"8,169; 32 



15,293.43 
4,624.50 

111,684.19 



20,492.01 
19,514.73 
26,164.44 
18,565.05 
17,162 . 10 
9,785.86 

157,555.86 

155,430.38 

2,125.48 



1920 



$14,965.17 
6,032.20 



61,857.73 



486.37 



570.34 



18,400.09 

7,823.35 

1,077.07 
11,444.57 



16,016.71 
6,039.23 

98,303.98 



20,219.60 
17,126.43 
18,745.12 
20,061.02 
14,973.80 
7,178.01 

206,486.22 

193,560.95 
12,925.27 



1921 



15,730.39 
85,541.60 



1,281.02 

12,9i7!66 
16,949! 24 

18,290.86 



8,545.88 
17,489.50 



10,067.44 
77,920.73 



14,061.66 
15,362.58 
21,479.43 
23,496.22 
3,520.84 



150,422.24 

131,787.27 
18,634.97 



Total 



$51,289.28 
25,359.31 

4,796.92 
15,730.39 

521,367.03 

19,593.84 

1,651.31 

89,052.88 

1,795.16 
52,592.13 
37,364.32 
49,119.66 

26,114.21 

1,077.07 
60,203.91 
49,251.26 

1,072.22 
86,990.89 
45,488.17 

662,993.31 

4,273.47 
142,033.62 
108,739.22 
134,655.52 
162,411.88 
85,239.63 
25,639.97 

659,584.25 

625,898.53 
33,685.72 



the mainland of South America, are considered West Indian colonies. 
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TABLE 2: Expenditures of the International Health Board for the 



Acrivrrx, State, and 
Country 



Relief and Control or 

Hookworm Disease 

CofnHnued 

The East: 

Uncinariasis Com- 
mission to Orient . 

Australia 

British North Bor- 



neo 

British Solomon Is- 
lands (survey) . . . 

Ceylon 



China 

Egypt 

Fiji 

Java (survey). 

India (survey) 



Mauritius (survey) 

Papua and Queens- 
land 

Seychelles Islands . . 

Siam . . . . . .^ 

Administration 

Miscellaneous: 

Research in Life 
History of Hook- 
worm Eggs and 
Larvae 

Study of Methods of 
Diagnosing Hook- 
worm Dis^uie. . . 

Conferences, Health 
Officers of South- 
em States 

Motion Picture Film 
on Hookworm 
Disease 

Lecture Charts 

Salvador, Portable 
House and Office. 

Salvador, Loss from 
Earthquake 

Thymol 

Dutch Guiana, Care 
and Storage of 
Motor Boat and 
Supplies 



July 1, 1913 
Dec. 31, 1914 



$19,466.66 



19,466.66 



15,476.21 



15,476.21 



1915 



$37,253.19 
15,504.31 



2,073.07 



6,608.12 



589.06 
12,478! 63 



1916 



$77,260.77 

19,406.36 



21,585.84 



3,386.37 
327.66 



3,933.29 

6,147.52 

22,473.73 



1917 



$84,912.45 

16,572.64 



30,340.00 
3,981.58 
*6,776!92 



4,074.84 
7,409.69 
6,458.57 
10,298.21 
2,073.4$ 



2,073.40 
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Yeats igi3-iQi4 to iQ2iy InclusivCy Covering All Activities — Cont^d 



1918 


1919 


1920 


1921 


TotAl 


$97,932.47 


$80,014.39 


$113,472.55 


$121,805.46 


$632,117.94 




16,962! 96 


35,4i7!4i 


39,9i2!29 


51,483.31 
91,232.65 






3,106.23 


7,440.10 


10,646.33 


36,641! 44 


32,497! 87 


33,779! 28 


1,378.85 
23,689.34 


1,378.85 
180,006.84 


12,400.87 
6,579! 84 


12,187.58 




*498!64 


28,570.03 

26,074.78 

15,241.77 

327.66 


^ 




7,810.00 
5,688.56 


12,496.30 


20,306.30 
6,688.56 


18,633.50 
8,089.06 

13,042.15 
4,145.61 
4,359.97 


8,29i!96 

7,514.66 

3,619.43 

520.14 


4,643! 63 

15,850.03 

7,178.01 

5,381.44 


18,429! is 

17,960.76 

6,066.57 

3,618.83 


22,708.34 
32,956.03 
67,442.11 
78,154.38 
33,877.73 

3,618.83 




43.95 




500.00 


643.95 


2,990.76 




2,488.71 




7,662.87 


"*i7!46 




2,817.73 


1,684.74 


4,402.47 
17.40 


945.35 


476.19 


76.00 


. • . . 


1,496.64 


406.46 






363.00 


406.46 
15,476.21 

363.00 
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TABLE 2: Expenditures of the International Health Board for the 



Activity, State, and 

COUNTBY 



County Health Work^ 

Alabama 

Florida 

Georgia 

Kansas 

Kentucky 

Louisiana 

Maryland 

Mississippi 

Missouri 

New Mexico 

North Carolina. . . 
South Carolina 



Tennessee 

Texas 

Virginia 

West Virginia. . 
Administration. 



July 1, 1913 
Dec. 31, 1914 



1915 



Malabia Contbol 

Southern States: 

Alabama 

Arkansas 

Geor^ 

Louisiana 

Mississippi . . . . 
Missouri 

North Carolina 
South Carolina 

Tennessee 

Texas 

Virginia. ...... 

Administration 

Foreign Countries: 

Ecuador 

Argentina 

Brazil 

Nicaragua 

Porto Rico .... 

Miscellaneous: 
Conference of 
Malaria 
Workers 



1916 



1917 



$182.95 



182.95 



54,496.97 



11,104.58 



43,392.39 



39,978.58 



4,276.23 



35,702.35 



^ In September, 1017, the hookworm work in the Southern States began to be abeorbed in the 
being longer in some states than in others, it was not posuble to announce until the end of 1920 
regular functions, responsibility for all efiForts directed toward the relief and control of hookworm 
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Years igj}-'iQJ4 to iQ2iy Inclusive^ Covering All Activities — Confd 



1918 


1919 


1920 


1921 


Total 


$2,494.53 


$2,439.25 


$8,182.77 

4,494! 66 


$167,765.19 

18,231.35 

237.76 

4,338.17 

6,316.99 

16,316.41 
5,618.28 


$181,064.69 

18,231.35 
237.75 

4,338.17 
10,810.99 
16,316.41 

5,618.28 


2,494.53 


2,264.25 


"957!64 


1,762.59 
16,652.72 
600.00 
10,837.62 
14,413.38 
17,661.97 


6,704.32 
15,652.72 
600.00 
11,794.56 
14,413.38 
17,651.97 




"i75.'66 


*2,73i!73 


14,686.42 
12,765.65 
13,972.74 
4,164.56 
10,198.70 


14,686.42 
12,765.64 
13,972.74 
7,071.29 
10,198.70 


26,489.29 


34,965.08 


133,929.02 


150,551.39 


440,410.33 


4,749! 62 
21,740.27 


13,506! 66 
21,i67!37 


8,906.92 

7,048.90 

1,230.86 

30,699.94 

27,537.43 


7,650.06 
4,777.15 

22,929! 88 

21,185.61 

1,471.37 


16,656.98 

45,461.54 

1,230.86 

53,629.82 

170,725.42 

1,471.37 






7,626.13 
13,942.74 

1,969.94 
11,472.34 

5,284.84 

6,032.20 


18,676.30 
13,321.90 
1,512.56 
10,347.23 
831.65 
10,198.68 


26,202.43 
27,264.64 

3,482.50 
21,819.57 

6,116.49 
16,230.88 




"292!66 


4,695.59 

"425!66 
5,445.18 


*6,66i!62 

6,662! si 

24,914.84 


4,596.59 

5,661.02 

292.05 

7,088.17 

30,360.02 


• 




1,810.35 


245.00 


2,055.36 



program! of the rapidly developing county departments of health. The period of trantition 
that in all the statee the county health departments would henceforth assume as one of their 
and other scnl-bome ' " 
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TABLE 2: Expenditures of the International Health Board for the 





July 1, 1913 
Dec. 31, 1914 


1915 


1916 




AcriVlTir, SSTATS, AND 

Country 


1917 


MaLABIA CoNlBOIr— 

Contiinued 

MiscellaneouB — Confd 
Study of Source 
of Blood 
Meals of 
Anopheles 
Mosquitoes. . 


$ 


$ 


$ 


$ 


Yellow Fever Gonisol 
YcJlow Fever Com- 

fniiodnn 






41,843.17 

41,863.17 


9,344.13 

7,727.74 
1,616.29 


FrfiRt Coast of Branl 

and Caribbean. . . 

Biaiil 


Scfuidor- . - - - 




Mexico and Central 

America 

Peru 

Salvador 




Epidonic Woik 


•■•■•»•• 


TUBERCULOSIB IN 

Fr\nci?, . , 






******** 


51,856.24 


Inauguration of 
Work 


18,671.74 


Department of Or- 

Piiblic Health Divi- 
flion - , - - . 




Central Administra> 
tion 


18,292.10 


Educational Divi- 
sicMi 


5,316.39 


Medical Division. . . 
Contingent Fund. . . 


9,576.01 


Public Health Educa- 
tion 


■• 




9,256.74 


12,376.63 


Department of Hy- 
giaie,8So Paulo . 

Institute of Hyi^ime, 
C^echoaiovakia. . . 

Public Health In- 
stitutes 


179.59 


FeDowshqB. 

Adviser in Medical 
Education. 


971.85 
11,225.19 
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Years 1913-1914 to ip2iy Inclusive^ Covering All Actwiiies — Confd 



1918 


1919 


1920 


1921 


Total 


$ 


$ 


$ 


$165.63 


$165.63 


46,639.17 

2,897.97 

^9,473 198 
14,267.22 


94,526.42 

44,271 . 12 

48,396 .'77 
967.82 

**896.'7i 


139,757.40 

83,717.13 

2is*,574!98 

*3,926!26 
23,539.03 


239,057.53 

• ••••■•• 

461.30 
1,698.06 

156,562.54 
80,335.63 


571,187.72 

177,579.16 

4,514.26 

461.30 

108,143.79 

15,235.04 

156,562.54 

80,335.63 

4,816.97 

23,539.03 


433,030.43 

80,037.65 

85,755.19 
267,237.59 


602,775.78 

72,394.12 

141,053.34 
389,328.32 


518,013.51 

139,364.76 

76,191.46 

86,310.57 

135,920.64 
80,226.08 


359,540.31 

47,281.28 

101,473.08 

89,575.04 

79,839.90 

40,621.01 

750.00 


1,%5,216.27 

18,671.74 

186,646.04 

177,664.54 

346,609.48 

447,885.46 

786,989.01 

750.00 


36,642.82 

32,788.84 

2,353! 98 
1,500.00 


38,367.71 
23,582.57 

13,ii8;47 
1,666.67 


68,373.54 

29,929.01 

38,409! 84 


89,094.44 

24,727.16 

204.51 

3,466.64 
60,696.13 


254,111.88 

111,207.17 

204.51 

3,466.64 
115,550.27 

14,391.86 



10 
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A. quadrimactUatus (Mosquito) 105 

AcKERT, Dr. J. E 66, 81 

Alabama ix, x, 17, 18, 52, 56, 58, 93, 97, 110, 113, 118, 120 

See also Names of counties. 

Alagoas (City) Brazil 13 

Alagoas (State) Brazil viii, 27 

American Red Cross 113 

Ancylostoma, seg Hookworms. 

Ancylostomiasis, see Hookworm Disease. 

Animals: 

Treatment of dogs with carbon tetrachloride 48 

Pigs as carriers of hookworm disease 82 

Use in mosquito control 104 

Anopheles (Mosquito) 93, 98, 104 

Antir-Hookworm Campaigns in Southern India by J. F. Caius, 
K. S. Mhaskar, and J. F. Kendrick 66 

Anti-Mosquito Measures, see Malaria Control; Yellow 
Fever. 

Antitoxin, see Toxin-Antitoxin (for diphtheria). 

Arkansas x, 17, 93, 97 

See also Names of towns. 

ascaridol 47 

Assam 45 

Augusta, Georgia 106 

Augustine, D. L 62, 66, 81 

Australia: 
Progress of the five-year scheme under new Ministry of Health. .42, 45 

Hookworm control operations 72, 75-76 

Also viii, xi, xii, 48 

See also Names of towns, states, and territories. 

Austria 58 

AzEVEDO, Dr. Paes de viii 

Baermann Apparatus, see Hookworms. 

Bahia (City) Brazil 13 

Bahia (State) Brazil 13 

Bailey, Dr. C. A ix, xi, 110 

Baldwin County, Alabama 120 

Bangkok, Siam 42 

Barnes, Dr. M. £ ix 

Bass, Dr. C. C x, 21, 62, 66, 99, note 103 

150 
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Bayous, set Malaria Control. 

Belgian Congo ; 14 

Belize, British Honduras 11 

Bell County, Kentucky 119 

Bengal 91 

See also Darjeeung (District) Bengal. 

Beta^naphthol 47 

Biggs, Dr. H. M * vii 

Blount County, Tennessee 118 

Bolivar County, Mississippi 100 

Borneo, see British North Borneo. 

BOTELLO, T. F xi 

Boyd, Dr. M. F x, 105 

Brazil: 

Center of yellow fever infection 12-13 

National department of health 13, 59-60 

Resurveys for hookworm infection 33-35 

Development of county health organization 35-36 

Fellowships 52 

Also viii,xi,xii,2,28,46,47,91,121 

See also Governor's Island, Brazil; also Names of towns, cities, 
and states. 

Brisbane, Queensland 75 

British Guiana 36 

British Honduras: 

Hookworm control 45-46 

Hookworm infection survey 77-78 

Also xi, 9, 10, 1 1 

British North Borneo viii, 41 

British Solomon Islands ix, 27, 72 

Bruno, Dr. Alexander xi 

Buck, C. E • x 

Buckingham Mills (Madras) 67, 71-72 

Buenaventura, Colombia 3 

Buenos Aires, Nicaragua 98 

Bull, Dr. C. G 103 

Bullard, Texas 94 

BuRREs, Dr. W. T. xii 

BuTTRiCK, Wallace vii 

Caius, Dr. J. F 66 

Caldwell, Dr. B. W xi, 109 

Caldwell, Dr. F. C ix, 48, 87 

Calhoun County, Alabama 98 

Callao, Peru 2, 3, 6 
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Campecbe, Mexico 11 

Canada: 
Fellowships 52 

GiNAL Zone 39 

Cannanore Jail, Madras 67, 71 

Carbon Tetrachloride 48 

Carnatic Mills (Madras) 67, 71-72 

Carter, Dr. H. R x 

Central America xi, 2, 6, 12, 15, 39, 58 

See also Names of countries. 

Ceylon: 

Public health policy 42 

Fellowships 52 

Also ix, xii, 90 

Chagas, Dr. Carlos 59 

Charleville — ^Dalbt Area, Queensland 72, 75 

Chenopodium, see Oil of Chenopodium. 

Chickens as Carriers or Hookworm Disease 82 

Children: 

Hookworm survejrs among children in Southern States 28-31 

Percentage of hookworm infection in Queensland 75 

Hookworm infection rates in Siam 76-77 

Hookworm infection rates in Jamaica 79 

Dosage of quinine in malaria control 100 

Nutritional work in schools 117-118 

Scarlet fever at Santa Fe, New Mexico 120 

See also Hemoglobin. 

China xii 

Chingleput Town Reformatory, Madras 71 

Clarke, J. L x 

Clermont, Queensland 75 

Cloncurry — ^Hughenden Area, Queensland 72 

ConiBATORE (District) Madras 67 

COIMBATORE JaIL, MaDRAS 71 

Colombia: 

Fellowships 52 

Percentage of hookworm infection 78 

Also ix, 13,48 

See also Buenaventura, Colombia. 

Commission for Prevention of Tuberculosis in France: 

Resum^of work 22,25-26 

Dispensaries and sanatoria 25-26 

Expenditures 136-137, 144-145 

Connor, Dr. M. E xi, 10, 62, 109 

CoRT, Dr. W. W 36,46,48,49,62,66,81,86 

COSAMALOAPAN, MeXICO 11 
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Costa Rica: 

Work of hookworm control assumed by government 39-40 

Fellowships 52 

Also iz, 48 

County Health Work: 

Malaria control 18, 2 1, 97-98 

Development of organization in Brazil 35-36 

Development of departments in the Southern States 55 

Personnel and budgets 56, 114 

Experiment in county health administration, Washington County, 

Maryland 56-57 

Field investigations in the Southern States 112 

Appropriations for co-operative projects 112-113 

Plan of work 113-114 

Public health nurses 114, 117 

Newer activities 117-118 

Nutritional work in schools 117-118 

Results of co-operative projects 118-120 

Table showing annual increase in funds 121 

Stimulates interest in foreign countries 121 

Expenditures 136-137,142-143 

Covington, Dr. P. W ix, x 

Crossbtt, Arkansas 97 

Crowell, F. E xi 

CuUx (Mosquito) 93 

Czechoslovakia : 

Fellowships 52 

Commission to study public health administration 60-61 

Plans and procedure of the Ministry of Health 60-61 

Also xii, 1, 50, 56, 121 

Dahomey, Africa 14 

Dalby, Queensland, see Charleville — Dalby Area, Queensland. 

Darjeeling (District) Bengal 67 

Darling, Dr. S. T xii, 4, 62 

Darwi^, Northern Territory 72 

D AviES, Dr. W. H xi 

Daviess County, Kentucky 118-119 

Dermott, Arkansas 97 

Dershimer, Dr. F. W ix 

Devarshola Estate, Madras 71 

Dindigul, Madras 67, 69 

Diphtheria Control 117, 119-120 

Dispensaries 42, 60 

See abo Commission for Prevention of Tuberculosis in France. 

DOCHERTY, Dr. J. F X 

Dogs, see Animals. 
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Dutch Guiana: 

Government support of public health 38 

Percentage of hookworm infection 78 

Also ix»36 

Dtsentert 30, 31 

Ecuador 3, 6, 109 

See also Guayaquil, Ecuador. 
Egypt: 
Government resuming operations 45 

Elmendorf, Dr. J. E., Jr ix 

Embree, E. R vii 

Emerald, Queensland, see Longreach — Emerald Area, Queensland. 

England 1, 2 

Espirito Santo, Brazil ' viii, 27 

Far East: 

Promotion of public health 41-45 

See also Names of countries. 

Farmville, North Carolina 117 

Federal District, Brazil: 

Resurveys for hookworm infection 33-35 

New health divisions 59 

Fellowships and Scholarships 51-52 

Ferrell, Dr. J. A viii, 62 

Fiji Islands: 
Progress of public health work 41 

Fish* 

In yellow fever control 5-6, 10, 106, 109-110 

Top minnows in malaria control ... 16, 21, 22, 93, 98, 103-104, 106, 110 
Family Poeciliidae 109-110, 111 

Fisher, Dr. A. C 30 

Flexner, Dr. Simon vii 

Florida 56, 113 

FosDicK, R. B vii 

France xi, 1,2,52,121 

See also Commission for Prevention of Tuberculosis in France; 

abo Names of cities. 

Gage, E. H x 

Gambusia afinis (Top Minnow), see Fish. 

Gametes (in blood) 103 

Gann, Dr. Thomas 45, 46, 77 

Gates, F. T vii 

Geary County, Kansas 119 

Geiger, Dr. J. C 106 

Georgia 52, 56, 93, 103, note 113, 120 

See also Augusta, Georgia. 
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German New Guinea, see Late German New Guinea. 

Gilbert, F. P x 

Gladstell, Texas 97 

Gold Coast 14 

GoRGAs, Sur.-Gen. W. C 3 

Governor's Island, Brazil 86 

Grant, Dr. J. B xii 

Green, H. W x 

Greenville, North Carolina 117 

Greenwood County, South Carolina 118 

Gregg, .Dr. Alan viii, 63 

Grogan, G. L 94 

Guatemala ix, xi, 9, 10, 12, 52, 59, 110 

Guayaquil, Ecuador 3, 5, 6, 10, 14, 106 

GuiTERAS, Dr. Juan xi, 63 

GuNN, S. M xii 

Hackett, Dr. L. W viii, xii, 11 

Hall, Dr. M. C 48 

Hamburg, Arkansas 97 

Hammond Island, Queensland 75 

Hampton, Dr. G. G ix 

Hanson, Dr. Henry 5, 15, 106, 109 

Harlan County, Kentucky 118-119 

Harrison, Dr. A. P x, 63 

Harvard University — School of Public Health 50-51 

Hastings, L. G x 

Hausheer, Dr. W. C ix 

Health Officers' Training Courses 52 

Hegner, R. W 63 

Heiser, Dr. V. G.. .viii, xii, 45 

Hemoglobin: 

Average index among coolies .^ 71, 72 

Average index among prisoners in Madras jails 71 

Average index in Papua 76 

Index among children in Siam 11 

Among children in Jamaica 79 

HiLDEBRAND, S. F 106 

Hill, Dr. R. B ix 

Hinds County, Mississippi 106 

Honduras xi, 9, 10, 12, 27 

Hookworm Disease: 
Relation to county health work 55 
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HooKwoKM Disease, Diagnosis: 

Stool examination technique 47 

Willis salt-floution method 48, 90 

Differentiation of hookworm and strongyloid larvae 48, 91-92 

Lane levitation method 90-91 

Hookworm Disease, Infection: 

Rates in Jamaica 38, 78-79 

Rates in Madras presidency 67-72 

Affected bjr jail life 70 

Hemoglobin indices 70, 71, 72, 76, 77, 79 

Incidence in Australia 72, 75-76 

Amon^ children in Queensland 75 

Rates m Papua , . . . 75-76 

Rates in Siam 76-77 

Rates among prisoners in Siam 77 

Rates in Dutch Guiana 78 

Rates in Porto Rico 78 

Rates in Colombia 78 

Pi^ and chickens as carriers 82 

Epidemiologic study in Trinidad 82, 85 

Among the San Bias Indians 87-88 

Severity estimated by counting ova in microscopic field 91 

Hookworm Disease, Relief and Control: 

In Richmond County, Virginia ; . . . 28-30 

Resurvwrs 30-32, 120 

Work ot Board in Southern States completed 32-33 

Resurvey in Brazil 33-35 

Government appropriation in Panama 39 

Government control in Central America 39-41 

Government aid in the Far East 41-42 

Miscellaneous government and voluntary effort 45-46 

Field studies 47-49 

In Madras presidency 68-72 

Results in Sumatra 79-80 

Economy in field operations 86 

Simplified plan of procedure 86-87 

Tables showing examinations and treatments 124-134 

Expenditures 136-141 

Hookworm Disease, Treatment: 

Value of mass treatment 46-47 

Further tests with anthelmintics 47-48 

Carbon tetrachloride given to dogs 48 

Results in Jamaica 78-79 

Plans for heavily and lightly infected areas 86-87 

Mass treatment in absence of latrines 87 

See also Names of drugs. 

Hookworms: 

Studies on eggs and larvae in the soil 48, 81-82, 85-89 

Differentiation of hookworm and strongyloid larvae 48, 91-92 

Action of sea-water on larvae 48-49 

Necator suillus 82 

Negators (Nfcatar americanus) 68, 69 
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Hookworms — continued 

Migration of larvae in soil 85 

Position of larvae in the soil 85-86 

Effect of salt on viability of eggs and larvae 87--88 

Modified Baermann apparatus for recovering larvae from the soil 
48,88-89 

Howard, Dr. H. H viii, xii, 21, 106 

HUGHENDBN, QUEENSLAND, Sei ClONCURRT — ^HuGHENDEN ArBA, 

Queensland. 

HuLSB, F. E X 

Htdrick, Dr. J. L. i xi 

Impounding of Water, see Malaria Control. 

India ix. 47, 48, 106 

See also Names of places. 

Indian Research Fund Association note 47, 67 

Indiana ix, 113 

International Health Board: 

Survey of activities 1 

Yellow fever control 1-15, 106, 109-110 

Malaria control 15-22,93-105 

R6sum6 of tuberculosis work in France 22, 25-26 

Hookworm control 26-49,67-92 

Termination of hookworm work in Southern States 32-33 

Rural sanitation in Brazil 35 

Sanitation in the West Indies 36-39 

Public health in Central America 39-41 

Work in the Far East 41-45, 76-77, 79-80 

Modification in field procedures 46-47 

Development of schools of hygiene 49-51 

Fellowships 51-52 

Elxtension courses in public health 52 

County health work 55-57, 112-121 

Contributions to county health budgets 56 

Public health laboratones , ^ 57-59 

Assistance to nurses' training school in Rio de Janeiro 59-60 

Institute of public health at Prague 60-61 

Reports and publications issued 61-64 

Field operations 86-87 

Anti-mosquito measures 93, 99, 106-111 

Statistical tables 122-134 

Expenditures 136-147 

Inoestigations on the Control of Hookworm Disease^ by W. W. Cort, 
D. L. Augustine, J. E. Ackert, F. K. Payne, and G. C. Payne. . 66 

Iquitos, Peru, see Yquitos, Peru. 

Italy 2 

Jacarepagua, Brazil 86 

Jacocks, Dr. W. P ix 
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Jails and Penitentiaiues, see Cannanore Jail, Madras; Conc- 
BATORE Jail, Madras; Hookworm Disease, Infection; 
Parchman Penitentiart, Sunflower County, Mississippi; 
Trichinopolt Jail, Madras. 

Jalap Powder 48 

Jamaica: 

Popular interest in public health 38 

Appointment of health officer 38-39 

Average hookworm infection rates 78-79 

Also ix, 27,36,48 

Janney, Dr. J. H '. viii, xi, xii 

Johns Hopkins University — School of Hygiene and Public 
Health xii, 50, 56, 81 

Johnson, E. B x 

Johnson, H. A x, xii 

Jordan, E. O vii 

Kalyanapanadal Tea Estate, Madras dl 

Kansas ix, 56, note 113 

See also Geary County, Kansas. 

Kendrick, Dr. J. F ix, 47, 66, 67 

Kentucky ix, 56, note 113, 118, 120 

See also Names of counties. 

kugler, i. j 67 

Laboratories: 

Relation to public health administration 57 

In Europe 58 

In the Southern States 58 

Laboratory Technique, see Hookworm Disease, Diagnosis. 

Lake Charles, Louisiana 94 

Lake Village, Arkansas 97 

Lambayeque (Department) Peru 4 

Lambayeque (Town) Peru 11 

Lambert, Dr. S. M viii, ix, 63, 75 

Lampang, Siam 76 

Lane, Col. Sir Clayton 45, 47, 67, 90, 91 

Lane Levitation Method, see Hookworm Disease, Diagnosis. 

Lanza, Dr. A. J xi, 42 

La Puebla— Rivas, Nicaragua 98-99, 109-110 

Late German New Guinea viii, 27 

Latrines: 

In Richmond County, Virginia 29-30 

In Federal District, Brazil 33-35 

In Trinidad 37 

In Fiji 41 
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Latrines — continued 

In British Honduras 46, 77 

In the Southern States 112, 118 

Also 86,87 

Leach, Dr. C. N viii, ix, xii 

Le Prince, J. A 63, 109 

Leptospira icteroides (Yellow Fever Bacilli) 14 

LiBERTAD, Peru 4, 6 

Lima, Peru 109 

Lionel Town Hospital, Jamaica 78 

Longley, F. F xi, 42 

Longreach — Emerald area, Queensland 72, 75 

Lonoke, Arkansas 106 

Louisiana x, 56, 93, 113 

See also Lake Charles, Louisiana; Mound, Louisiana. 

Lower ParX (Dutch Guiana) 38 

Lower Surinam (Dutch Guiana) 38 

Lyons, France 58 

Lyster, Dr. T. C xi 

McKay, Dr. A. L. ix 

Madras (City) India: 
Percentage of hookworm infection 67-68, 71-72 

Madras (Presidency) India: 

Government aid in hookworm control 41-42 

Campaign against hookworm disease 67 

Percentage of hookworm infection 67-72 

See also Names of towns and cities. 

Madura, Madras 69 

Magoon, E. H X 

Maharat, Siam 76 

Malabar, Madras 69, 71 

Malaria Control: 

Results of field experiments 15-16 

Use of top minnow 16, 21, 22, 93, 98, 103-104, 106, 110 

Per capita cost 16 

State budgets 16-17 

Intensive demonstrations and municipal governments 18 

Quinine treatment 18, 21, 22 

County as the unit of operations 18, 21 

Field experiments continued 21-22 

Tests in screening of houses 22 

Mosquito control in Nicaragua and Porto Rico 22 

In Trinidad 37 

Anti-mosquito measures in Southern States 93-94, 97 

Results and costs 93-94 

Economic value 94 

Legislative appropriations 97 
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Malaria Control — eaiUiniud 

In Arkansas 97 

In Alabama 97,98 

Work of county health departments 97-98, 117 

Cost of fish control 98 

Anti-mosquito measures under tropical conditions 98-99 

Results and per capita cost in La I'uebla-Rivas, Nicaragua 99 

Sterilization of carriers 99-103 

Determining carriers 103 

Field studies at Mound, Louisiana 103-104 

By impounding water in bayous 104 

Survey in Missouri 105 

Use of fish as anti-mos<juito measure 106, 110-111 

Use of fish in Rivas, Nicaragua 109-110 

Use of fish in Southern Sutes 110 

Expenditures 136-137,142-144 

Also X 

See also Fish; Quinine. 

Managua, Nicaragua 109 

Manantoddt Estate, Madras 71 

Manzanillo, Mexico 12 

Marshall, Dr. H. K xi 

Maryland 56, 113 

See also Washington County, Maryland. 

Maryland State Department of Health 56 

Mass Treatment, see Hookworm Disease, Treatment. 

Mauritius: 
Government control in hookworm measures 27, 41 

Maya cities, Yucatan 9 

Ma2iatlXn, Mexico 2, 9, 12 

Merida, Yucatan 6, 9, 11, 109 

Mexico: 

Fellowships 52 

Also xi, xii, 2, 6, 9, 10, 12, 14, 58, 59 

See also Names of towns and states. 

Meyer, E. C 61 

Mhaskar, Dr. K. S 47, 66, 91 

Michigan 52 

MiELDAZIS, J. J X, xii 

Migration of Hookworm Larvae, see Hookworms. 

Milk Supply 118 

Miller, Dr. F. A ix 

MiNAS Geraes (State) Brazil 121 

Mississippi: 

Malaria control in Bolivar and Sunflower counties 21-22 

Also X, 17, 21, 56, 58, 93, 97, 103, note 113 

See also Parchman Penitentiary, Sunflower County, Miss- 
issippi; RuLEviLLB, Sunflower County, Mississippi; also 
Names of counties. 
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Nfississippi Department of Health 99 

Missouri: 

Malaria survey 105 

Also I, 17, 56, 97, 113 

Missouri State Board of Health 105 

MoLLOY, Dr. D. M ix, xi, 48, 90, 109 

Monroe, Dr. W. M xi, xii 

Montgomery County, Tennessee 117, 118, 119 

MONTPELLIER, FrANCE 58 

Morgan County, Alabama 98 

Mosquito Control, see Malaria Control; Yellow Fever. 

Mound, Louisiana: 
Studies and experiments in malaria control 22, 103 

MuDis Tea Estate, Madras 67, 72 

MuENCH, Dr. Hugo, Jr x 

Nancy, France 58 

Natal, Brazil 13 

National Malaria Committee 103 

Necators, see Hookworms. 

Negapatam, Madras 67, 69 

New Guinea, see Late German New Guinea. 

New Jersey Agricultural Experiment Station 106 

New Mexico x, 56, note 113 

See also Santa Fe, New Mexico. 

New South Wales 27, 72 

New York State 52 

Nicaragua: 

Tests in mosquito control 22 

Establishment of national department of health 40 

Fellowships 52 

Also ix, X, xi, 9, 10, 12, 48, 58 

See also Names of towns. 

Nigeria, see Northern Nigeria; Southern Nigeria. 

NiLGiRi Tea Estates, see Wynaad— Nilgiri Tea Estates, Madras. 

Noguchi, Dr. Hideyo xi, 14, 63 

North Carolina x, 56, 93, 113, 120 

See also Farmville, North Carolina; Greenville, North 
Carolina; Pitt County Health Department, North Car- 
olina. 

Northern Nigeria 14 

Northern Territory, Australia 27, 72 

Nurses, see Public Health Nurses. 

Nurses' Training Schools, see Public Health Nurses, 

U 
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O'Brien, Dr. H. R ix, xii 

Ohio 52, 120 

Oil in Mosquito Control 109 

Oil of Chenopodium 46, 48 

Oriente, Salvador 110 

Paijan, Peru 15 

Panama (City) 88 

Panama (Republic): 

Government appropriation for hookworm control 39 

Also ix, 3, 5, 48, 58 

Panjampatti, Madras 69 

Papantla, Mexico 11 

Papua viii, 75-76 

ParX see Lower Para (Dutch Guiana). 

Paraguay xii, 45 

Parchman Penitentiary, Sunflower County, Mississippi 100 

Pareja, Dr. Wenceslao 3, 63 

Paris 58 

Parker^ George x 

Parsons, Ethel xi 

Paul, Dr. G. P ix, 67 

Payne, Dr. F. K 66, 81 

Payne, Dr. G. C ix, 36, 46, 62, 63, 66, 81 

Pernambuco (City) Brazil 13 

Pernambuco (State) Brazil viii 

Peru: 

Campaign against yellow fever 3-6, 106, 109 

Also xi, 15 

See also Names of towns, cities, and departments. 

Petri Dish 92 

Petritz, Dr. L. J x 

Philippine Hospital Ship: 
Expenditures 136-137 

Philippine Islands xii, 45 

Pigs, see Animals. 

Pitt County Health Department, North Carolina 117 

PiuRA (Department) Peru 4, 6 

Poeciliidae, see Fish. 

Poland: 

Fellowships 52 

Also • 1 

Porto Calvo, Brazil 13 

Porto Rico: 

Field experiment in mosquito control 22 

Appropriation for tuberculosis sanitorium 37 
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Porto Rico — continued 

Government appropriation for public health 37 

Also ix, X, 36, 98 

See abo Quebradillas, Porto Rico. 

Prague Institute of Hygiene 50, 58, 61 

Princes Town, Trinidad 81 

Prudden, Dr. T. M vii 

Public Health Education: 

Extension courses 52 

Eroenditures 136-137,144-147 

See also Schools of Hygiene. 

Public Health Laboratory Service: 

Expenditures 136-137,146-147 

Also viii 

Public Health Nurses: 

Government training school in Rio de Janeiro 59-60 

In county health work 114, 117 

Public Health Nurses* Institutes 52 

Publications issued 61-64 

Puerto Obaldia, Panama 88 

Purgatives, see Names of drugs. 

QUEBRADILLAS, PoRTO RiCO 78 

Queensland: 

Hookworm infection survey 72, 75 

Also 27, 90 

iS^^ also Names of places. 

Quinine: 

Experimental studies in Mississippi 99-100 

Development of standard treatment for malaria 100 

Dosage for adults and children 100-101 

Prophylactic treatment 101 

Discontinuance of free distribution 101, 102 

Demonstration campaign 101-102 

Per capita cost 102 

Standard quinine packets 102-103 

Quitman County, Mississippi 100 

Read,F.M vii 

Rector, N. H x, xii 

Red Cross, see American Red Cross; Siam. 

Reed, Dr. Walter 2, 3 

Report Covering Experiments in Malaria Control, by C. C. Bass .... 66 

Result of Hookworm Disease Prophylaxis in Brazil, by W. G. Smillie 

note 34, note 47, note 86 
Rice, Dr. J. L ix 

Richmond, Virginia 110 

Richmond County, Virginia: 
Hookworm surveys 28-30 
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Rio Cobre Home, Jamaica 79 

Rio de Janeiro (City) Brazil 2, 13, 59 

Rio de Janeiro (State) Brazil viii, 35, 121 

Rio Grande do Sul (State) Brazil viii, 121 

RiVAS (Department) Nicaragua 109-110 

See also La Puebla — Rivas, Nicaragua. 

Roane County, Tennessee 118 

Rockefeller, J^ D., Jr vii 

Rockefeller Foundation: 
Gift to Harvard School of Public Health 50-51 

Rockefeller Sanitary Commission 28, 32 

rockhampton, queensland 75 

Ropes, William x 

Rose, Wickliffe vii, viii 

RuLEviLLE, Sunflower County, Mississippi 101 

Russell, Dr. F. F viii, 42, 57, 58 

Salt, see Hookworms. 

Salvador: 

Reconstitution of national health organization 40-41 

Fellowships 52 

Also ix,xi, 9, 10, 12, 48, 58, 90 

See also San Salvador, Salvador; Sonsonate, Salvador. 

San Blas Indians 49, 87-88 

San Salvador, Salvador 1 10 

Sanatoria, see Commission for Prevention of Tuberculosis in 
France; Tuberculosis. 

Santa Catharina, Brazil viii 

Santa Cruz de Bravo, Mexico 11 

Santa Fe, New Mexico 120 

Sao Paulo (State) Brazil: 

County health service 36 

Also viii, 56, 121 

See also Sertaozinho County, Sao Paulo. 

Sawyer, Dr. W. A viii, 42, 63 

Scarlet Fever 120 

ScHAPiRO, Dr. Louis ix, xii 

Schick Test (for diphtheria) 117 

Schools, see Children; County Health Work. 

Schools of Hygiene 49-51 

Schuffner, Dr. Wilhelm 45 

Scott County, Kentucky 118-119, 119-120 

Screening (of houses), see Malaria Control. 

Sea-water, see Hookworms. 

Segovia, Dr. J. C 58 
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Senegal, Africa 14 

Serbs, Croats and Slovenes, Kingdom of 1 

Sertaozinho County, Sao Paulo 121 

Serum, see Yellow Fever. 

Sewage Disposal Investigation 136 

Siam: 

National Red Cross and hookworm control 42 

Hookworm infection surveys Ky-ll 

Also ix, lii 

Sierra Leone, Africa 14 

Smallpox 1 18-119 

Smillib, Dr. W. G xi, 33, note 35, 46, note 47, 48, 62, 64, 86, 91 

Smith County, Tennessee 118 

Soil Sanitation, see Latrines. 

Sonsonate, Salvador 110 

SoPER, Dr. F. L viii 

South Arcot, Madras 69 

South Canara, Madras 71 

South Carolina: 

Free clinics 118 

Also X, 17, 56, 93, 97, note 113 

Southern Nigeria 14 

Southern States: 

Malaria control 15-22 

Re-infection surveys 27-28 

County health administration 55-56 

County health work 112-121 

Also 103 

See also Maulkix Control. 

SouzA, Dr. G. H. de Paula 64 

Spain 2 

Spinden, H. J 9 

Sugomyia (Mosquito) 5-6, 10, 106, 109, 110 

Stegomyia index, see Yellow Fever. 

Sterilization of Carriers, see Malaria Control. 

Stool Examination Technique, see Hookworm Disease, Diag- 
nosis. 

Strauss, Frederick vii 

Strode, Dr. G. K viii 

Strongyloid Larvae 48, 91 

Stuart, Edward 64 

Sumatra: 

Results of hookworm control measures 79-80 

Also 45 
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Sumter County, Alabama 98 

Sunflower County, Mississippi 100, 101-102 

Surinam, see Dutch Guiana. 

SwAMiMALAi, Madras 69 

Sweet, Dr. W. C viii, xii 

Talladega County, Alabama 98 

Tampico, Mexico 10, 11, 109 

Tanjore, Madras 69 

Tasmania 27, 72 

Taylor, Dr. H. A x 

Tazewell County, Virginia 114 

Tennessee x, xii, 56, 58, 93, note 113, 118 

^ee also Names of counties. 

Texas x, 18, 56, 93, note 113 

See also Bullard, Texas; Gladstell, Texas. 

TiRUNAGESWARAM, MaDRAS 69 

Top Minnow, see Fish. 

Toxin-Antitoxin (for diphtheria) 117 

Trachoma 118 

Trichinopoly, Madras 69 

Trichinopoly Jail, Madras 67, 69 

Trinidad: 

Government support of public health 37 

Studies on hookworm eggs and larvae in the soil 81-82, 85-86 

Modified Baermann apparatus for recovering hookworm larvae 

from the soil 88-89 

Also ix, 3 6, 46, 49 

See also Princes Town, Trinidad. 

Tuberculosis: 

Sanatorium in Porto Rico 37 

See also Commission for Prevention of Tuberculosis in 
France. 

Tuscaloosa County, Alabama 98 

TuxPAN, Mexico 11 

Typhoid Fever 30, 31, 118 

United States Bureau of Entomology 103, 104 

United States Bureau of Fisheries 103, 106 

United States Bureau of Plant Industry 103 

United States Public Health Service 15-16, 56, 93, 102-103, 113 

University of Sao Paulo (Brazil) — Institute of Hygiene. ... 50 

Vaccination 118 

Vaccine, see Yellow Fever. 

Vakkampatti, Madras 69 
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Van Dine, D. L. 64 

Vaughan, Dr. V. C vii 

Vaughn, Dr. E. I iz, zi, 110 

Venereal Diseases 117 

Venezuela 13 

Vera Cruz, Mexico 11, 109 

Verb Area, Jamaica 78-79 

Viability of Hookworm Eggs and Larvae, see Hookworms. 

Victoria, Australia 72 

Vincent, G. E vii, 64 

Virginia x, 17, 56, 93, 97, note 113, 120 

See also Richmond, Virginia; Richmond County, Virginia; 
Tazewell County, Virginia. 

Virginia State Board of Health 28 

Waitb,Dr.J.H 75 

Warren, Dr. A. J ix, 64 

Washburn, Dr. B. E ix, 48 

Washington County, Maryland 57 

Welch, Dr. W. H. vii 

Wells, Dr. C. W xii 

West Africa 2 

See also Yellow Fever Commission to the West Coast of 
Africa. 

West Indies viii, 2, 13, 36 

See also Names of islands. 

West Virginia 56, 58, note 113 

Western Australia 27, 72 

White, Dr. J. H xi 

Williams, Dr. L. R xi, 26, 64 

Williamson County, Tennessee 119 

Willis, Dr. H. H 64 

Willis Salt-Flotation Method, see Hookworm Disease, Diag- 
nosis. 

Wilson, Dr. D. B z 

WiNSOR, Dr. S. a ix 

Worm Counts 33-35, 46, 48 

Wyatt, Dr. B. L xi,64 

Wynaad — ^NiLGiRi Tea Estates, Madras 67 

Yeager, Dr. C. H viii 

Yellow Fever: 

Distribution of infection 1-3 

Stegomyia index 3, 4, 11 

Work of control in Peru 3-6 
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Yellow Fever — continued 

Use of fish in controlling epidemic in Peru 5-6, 106, 109 

Epidemics in Yucatan 6, 9 

International co-operation in control 9-10 

Work of national departments of health 10 

Mosquito control on Mexican Pacific GDast 11-12 

Infection in Brazil 12-13 

Commission to West Africa 13-14 

Use of vaccine and serum 14-15 

Leptospira icteroides 14-15 

Use of fish as anti-mosquito measure 106, 109-110 

Use of oil 109 

Expenditures 136-137,144-145 

Also 40-41 

Yellow Fever Advisory Council x-xi 

Yellow Fever Commission to the West Coast of Africa 13-14 

Yellow Fever — First and Last, by H. J. Spinden note 9 

Yquitos, Peru 13 

Yucatan: 

Center of yellow fever infection 6, 9 

Yellow fever in Maya civilization 9 

Also 10,11 



t 
\ 



UmVfRSlTY OF MlCMItAI 




3 9015 00732 6252 



\ 



\ 



i 



I 



^ 




